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PREFACE. 

Tina  bulletin,  one  of  a  series  published  by  the  Bureau  of  l^ines, 
contains  abstracts  of  all  mining  cases  of  all  the  highest  courts 
reported  in  1918,  from  September  to  December,  inclusive.  The 
references  are  to  the  full  reported  cases  as  decided  by  all  the  courts 
relating  to  various  phases  of  mining  enterprise. 

In  issuing  these  bulletins  the  bureau  aims  to  present  abstracts  of 
decisions  and  references  within  a  reasonable  time  after  the  cases 
have  been  decided.  It  is  the  hope  of  the  bureau  that  the  bulletins 
wiU  be  of  value  to  mine  owners,  operators,  and  miners.  A  limited 
edition  of  each  bulletin  is  printed  for  free  distribution.  When  this 
edition  is  exhausted,  copies  may  be  purchased  from  the  Superintend* 
ent  of  Documents,  Washington,  D.  C. 

Van.  H.  Manning, 

Director, 
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ABSTRACTS  OF  CURRENT  DECISIONS  ON  MINES  AND 
MINING,  SEPTEMBER-DECEMBER,  1918. 


By  J.  W.  Thompson. 


MINERALS  AND  MINERAL  LANDS. 

MIKEBALS. 
MmEBALS  IN   SITU — INTEREST  IN  LAND. 

The  title  to  minerals  in  situ  constitutes  an  interest  in  land* 

Colby,  In  re, Iowa ,  169  Northwestern  443,  p.  444. 

ESTATE   IN  MINERALS. 

Minerals  beneath  the  surface  may  be  made  the  subject  of  separate 
ownership  either  by  a  grant  of  the  minerals  by  the  owner  of  the  land 
or  by  a  grant  of  the  land  excepting  the  minerals,  and  thereby  an 
estate  in  fee  simple  is  created  in  the  minerals,  as  corporeal  things  real. 

Colby,  In  re, Iowa ,  169  Northwestern  443,  p.  444. 

DEEDS  EXCHANGING  DIFFERENT  MINERALS — WRIGHTS  OF  PARTIES. 

The  lands  of  two  adjoining  owners  were  underlaid  with  cement 
rock  and  clay  at  a  depth  of  about  100  feet  from  the  surface  and  with 
coal  vems  some  600  feet  below  the  surface.  By  an  exchange  of  deeds 
one  of  the  laird  owners  conveyed  to  the  other  the  cement  rock  and 
clay  with  the  right  to  mine  and  remove  the  same  without  entering 
upon  the  surface,  but  the  deed  contained  no  covenant  not  to  injure 
the  surface.  The  other  deed  conveyed  the  coal  seam  and  so  much 
of  the  rock  and  other  minerals  just  above  and  below  the  coal  as  might 
be  required  in  connection  with  the  mining  and  removing  of  the  coal, 
together  with  the  right  to  mine  and  remove  the  same,  and  the  adja- 
cent rock,  clay,  and  other  minerals,  without  entering  upon  or  injuring 
the  surface,  with  one  immaterial  exception.  The  deeds  do  not  define 
the  word  '^surface''  and  neither  expressly  nor  by  implication  did  they 
secure  to  the  coal  owner  the  right  to  subside  the  overlj'ing  cement 
rock;  but  the  implication  is  to  the  contrary,  as  the  deed  gives  the 
right  to  mine  and  remove  coal  without  entering  upon  or  injuring 
the  surface.    The  provision  that  the  coal  owner  should  not  enter 
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upon  or  injure  the  surface  amounts  to  a  clause  that  the  coal  mine 
shall  not  be  worked  so  as  to  let  down  the  surface  and  this  does  not 
create  any  inconsistency  with  the  provision  giving  the  right  to  mine 
and  carry  away  the  coal. 

Marquette  Cement  Min.  Co.  v.  Oglesby  Coal  Co.,  253  Federal  107,  p.  110. 

TITLE  TO   SEVEKED  MINERALS. 

The  owner  of  the  coal  underlying  the  surface,  where  there  has  been 
a  severance  of  the  surface  and  the  minerals,  does  not  lose  his  right  or 
his  possession  by  any  length  of  nonusage;  but  to  lose  such  right  he 
must  be  disseised  and  there  can  be  no  disseisin  by  any  act  which 
docs  not  actually  take  the  coal  out  of  his  possession. 

Vance  v.  Clark,  252  Federal  495,  p.  498. 

POSSESSION   OF   SEVERED  MINERALS — PROOF  TO   SUSTAIN   TITLE. 

Where  there  has  been  a  severance  of  the  surface  and  the  minerals 
it  is  incumbent  upon  a  person  in  possession,  who  seeks  to  acquire 
title  to  the  minerals  by  possession,  to  show  such  possession  of  minerals 
as  is  required  to  gain  title  to  the  surface  by  occupancy  for  a  statutory 
period. 

Vance  v.  Clark,  252  Fed^al  495,  p.  498. 

CONVEYANCE    OF    SEPARATE    STRATA — BRIGHT    OF    OWNER    OF    HIGHER 

STRATUM. 

One  land  owner  conveyed  to  an  adjoining  owner  a  ledge  of  cement 
rock  and  clay  lying  about  100  feet  below  the  surface.  The  grantee 
in  this  conveyance  conveyed  to  the  grantor  the  seam  of  coal  in  his 
land  lying  some  500  feet  below  the  cement  rock  conveyed  by  the  first 
deed.  In  the  absence  of  provisions  and  conditions  in  the  deed  to  the 
contrary  the  owner  of  the  higher  stratum  is  entitled  to  the  same  rights 
as  an  actual  surface  owner  and  the  right  of  support  is  vital  to  the 
owner  of  the  overlying  strata. 

Marquette  Cement  Min.  Co.  v.  Oglesby  Coal  Co.,  253  Federal  107,  p.  110. 
OIL  AND   GAS   AS   MINERALS — OWNERSHIP. 

Oil  and  gas  are  minerals  and  so  long  as  they  are  in  place  they 
l)elong  to  the  owner  of  the  land  under  which  they  lie  and  he  has  the 
right  to  explore  for  them  and  extract  them.  However,  if  they  escape 
from  his  premises  to  the  premises  of  another  before  he  has  captured 
them,  they  are  no  longer  his  property;  but  on  the  other  hand  if  by 
exploration  on  his  premises  oil  escapes  therefrom  to  the  premises  of 
an  adjoining  owner  it  becomes  his  property, 

Pittabuiigh  &  West  Virginia  Gas  Co.  v.  Ankron, W.  Va. ,  97  Southeastern 

593,  p.  594. 

See  Warren  v.  Bogga, W.  Va. ,  97  Southeastern  589,  p.  592, 
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TRANSPORTATION   OF  MINERALS — INVALID  FREIGHT  RATE. 

The  Legisla^re  of  North  Dakota  by  statute  fixed  a  freight  rate 
for  the  transportation  of  coal.  This  rate  was  held  valid  by  the  su- 
preme court  of  that  State,  but  on  appeal  the  United  States  Supreme 
Court  finally  held  the  rate  to  be  confiscatory.  In  the  meantime  a 
railroad  company,  as  a  common  carrier,  had  hauled  and  transported 
for  a  coal  company  a  large  amount  of  coal  at  the  specified  statutory 
rats.  It  does  not  follow  from  the  fact  that  the  statutory  rate  was 
coniiseatory  that  the  shipper  is  obliged  as  a  matter  of  law  to  make 
reparation  to  the  carrier. 

MinneapoliB,  etc.,  R.  Co.  v.  Waehbum  Ligmte  CJoal  Co., N.  Dak. ,  168 

Northwestern  6S4,  p.  686. 

MINEItAL  LANDS-SALB  AND  COirVBYAKOE. 
ACCEPTANCE  OF  DEED   BY  GRANTEE — ESTOPPEL. 

The  grantees  in  a  deed  conveying  mineral  lands,  or  conveying  lands 
reserving  the  mineral  rights,  who  accepted  the  deed  and  held  the 
land  under  it,  are  estopped  from  alleging  its  invalidity  on  the  ground 
that  the  attorney  in  fact  who  executed  it  exceeded  his  authority. 

Midkifi  V.  Colton,  252  Federal  420,  p.  423. 

DEED  RESERVING  MINERALS — ^PRESUMPTION    AS   TO   ACCEPTANCE. 

Prior  to  the  execution  of  a  deed  conveying  the  surface  of  certain 
lands  to  the  grantees  named  and  reserving  the  mineral  rights  to  the 
grantor,  the  grantees  had  been  adjudged  to  have  no  interest  what- 
ever in  the  land.  The  fact  that  the  deed  conferred  certain  benefits 
upon  the  grantees  and  was  subsequently  foimd  in  the  possession  of 
one  of  them  raises  a  strong  presumption  of  the  acceptance  of  the  deed. 
This  presumption  may  be  reinforced  by  parol  proof  of  statements  of 
the  grantees  as  to  their  interest  acquired  by  the  deed  and  that  sub- 
sequent conveyances  were  made  by  them. 

Midkifi  V.  Colton,  252  Federal  420,  p.  423. 

DEED  RESERVING   MINERALS — ^ACCEPTAN'CE — ESTOPPEL. 

A  grantee  having  no  title  to  certain  lands  but  who  had  received 
a  deed  of  conveyance  from  the  true  owner  at  the  time  it  was  made, 
and  had  carefully  preserved  the  deed  and  produced  it  from  his  pos- 
session, can  not  be  allowed  to  defeat  the  conveyance  by  testifying 
that  he  never  accepted  the  deed  and  that  he  has  been  holding  adversely 
to  it. 

Midkiff  V.  Colton,  252  Federal  420,  p.  423. 
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CONTEYANCE  BY  FORGED  DEED — ^UTTERANCE.      . 

The  fact  that  a  grantee  named  in  a  deed  purporting  to  convey 
land  to  himself,  and  that  he  knew  it  to  be  forged,  and  upon  the  faith 
of  its  authenticity  sold  and  conveyed  to  a  third  person  the  minerals 
and  coal  in  the  land,  is  sufficient  evidence  of  the  utterance  of  the  forged 
deed. 

Daniels  v.  Commonwealth,  —  Ky.  • — ~,  205  Southwestern  402,  p.  403. 

CONTRACT   OF  SALE — OPTION. 

By  the  terms  of  a  contract  the  owners  of  mineral  lands  covenanted, 
promised,  and  agreed  to  grant,  bargain,  and  sell  the  described  land  in 
consideration  of  certain  sums  to  be  paid  upon  the  dates  specified. 
The  contract  itself  recited  that  if  the  option  was  not  taken  up,  then 
•all  the  machinery  and  fixtures^  should  remain  and  become  a  part  of 
the  premises.  The  contract  is  clearly  an  option  contract  and  not  a 
sale,  and  the  holder  is  not  a  vendee,  but  merely  the  holder  of  an  op- 
tion. 

Smith  V.  Beebe,  —  Idaho  — ,  174  Pacific  608,  p.  610. 

See -Harper  v.  Independence  Dev.  Co.,  13  Ariz.  176, 108  Pacific  701. 

CONTRACT  OP  SALE — TIME   AS   OF  THE   ESSENCE. 

In  all  agreements  looking  to  the  sale  of  mining  property,  time  is 
of  the  essence.  The  rule  is  especially  applicable  to  mining  property 
because  of  its  liability  to  sustain  fluctuations  in  value. 

Smith  V.  Beebe,  —  Idaho  —,  174  Pacific  608,  p.  ^10. 

GUARANTY   OF  TITLE. 

By  the  terms  of  a  contract  a  certain  milling  company  was  to  or- 
ganize a  new  corporation  and  two  mining  companies  agreed  to  convey 
to  the  new  corporation,  by  a  good  and  suflEicient  deed,  "  a  satisfactory 
merchantable  title  free  and  clear  from  any  and  aU  liens,  incumbrances 
and  taxes  of  every  name  or  nature  whatsoever,"  to  certain  mines  and 
mining  property.  A  contract  of  guaranty  was  executed  to  secure  the 
performance  of  the  general  contract  and  to  save  the  obligors  "in  the 
event  said  titles  are  not  found  merchantable  and  good."  The  con- 
tract of  guaranty,  with  reference  to  the  title  of  the  mining  properties, 
was  narrower  or  different  from  the  contract  of  the  mining  companies, 
but  a  guaranty  may  be  narrower  tlian  the  principal  contract  to  be 
secured,  and  its  guaranty  can  not  be  enlarged  beyond  the  strict 
intent  of  the  instrument.  The  contract  did  not  guarantee  that  the 
title  or  titles  would  be  satisfactory,  and  if  the  conveyance  passed  a 
merchantable  title  to  the  property  referred  to,  the  terms  of  the  con- 
tract and  of  the  guaranty  were  satisfied. 

Sutton,  Steele,  etc.,  Min.  Co.  v.  McCulloch,  —  Colo. ,  174  Pacific  303. 
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SX7BFACB  AND  XINXBAI.8— OWNEBSHIP  AND   8EVEBANCS. 
SEPARATION  OF  MINERALS   AND   SURFACE — PRESUMPTION. 

The  presumption  that  the  owner  of  land  having  the  possession  of 
the  surface  has  the  possession  of  the  subsoil  or  minerals  underlying 
does  not  exist  when  there  has  been  a  severance  of  the  surface  and  the 

minerals. 

Vance  v.  Clark,  252  Federal  495,  p.  498. 

MEANING  OF  "  SURFACE '' — ^APPLICATION  TO  MINERAL  STRATA. 

The  word  '' surface"  in  mining  controversies  means  that  part  of 
the  earth  or  geol(^ic  section  lying  over  the  minerals  in  question, 
unless  otherwise  defined  by  the  deed  or  conveyance.  It  is  not  merely 
the  top  of  the  glacial  drift,  soil,  or  the  agricultural  surface.  The  owner 
of  a  higher  stratum  is  entitled  to  the  same  rights  as  the  actual  surface 
owner. 

Marquette  Cement  Kin.  Co.  v.  Oglesby  Coal  Co.,  253  Federal  107,  p.  Ill 
POSSESSION  OF  SURFACE — EFFECT  ON  MINERAL  RIGHTS. 

Where  the  estates  in  the  surface  of  land  and  the  underlying  min- 
erals have  been  severed,  the  possession  of  the  surface  and  improve- 
ment thereof  are  not  inconsistent  either  with  the  title  to  the  coal 
outstanding  in  uiother,  or  with  the  right  of  mining  the  same.  Such 
possession  does  not  extinguish  the  outstanding  title  to  the  mineral. 

Preston  County  Coke  Co.  v.  Elkina  Coal  A  Coke  Co.,  —  W.  Va.  — ,  96  South- 
eastern 973,  p.  975. 

POSSESSION    OF    SURFACE — ADVERSE    POSSESSION    OF    MINERALS. 

A  purchaser  of  land  who  took  his  conveyance  with  knowledge  that 
the  surface  had  heen  severed  from  the  minerals  by  a  deed  of  the  sur- 
face reserving  the  minerals  can  not  subsequently  claim  the  minerals 
by  adverse  possession  because  of  his  ownership  and  possession  of  the 
surface  of  the  land. 

Midkiff  V.  Colton,  252  Federal  420,  p.  424. 
See  Vance  v.  Clark,  252  Federal  495. 

POSSESSION    OF   SURFACE — RIGHTS   TO    SEVERED    MINERALS. 

The  owner  of  the  surface  of  land,  when  the  underlying  coal  has  been 
separately  conveyed,  can  acquire  no  title  to  the  coal  by  his  exclusive 
and  continued  possession  of  the  surface. 

Vance  v.  Clark,  252  Federal  495,  p.  498. 

USB  OF  SURFACE — KNOWLEDGE  OF  OWNERS. 

It  is  a  matter  of  common  knowledge  that  the  surface  of  land  can  be 
advantageously  used  for  many  purposes  in  subordination  to  the  ox- 
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ercise  of  reasonable  and  ordinary  mining  rights,  and  the  owners  of 
the  surface  and  of  the  mining  rights  are  presumed  to  have  knowledge 
of  these  facts.  With  such  presumption  of  knowledge  the  owner  of 
the  mining  rights  in  certain  land  does  not  waive  or  release  or  other- 
wise burden  his  mining  rights  by  releasing  to  a  purchaser  a  mere 
option  or  privilege  held  by  him  to  purchase  the  surface.  But  a  pur- 
chaser who  acquires  the  surface  with  such  knowledge  and  accepts  a 
deed  expressly  excepting  the  mining  rights  is  bound  thereby. 
Preston  County  Coke  Co.  v.  Elkins  Coal  <Sc  Coke  Co.,  — W.  Va.  — ,  96  Southeastern 

973,  p.  974. 

USE  OP   SURFACE — INJUNCTION. 

The  owner  of  land  conveyed  the  imderlying  coal  with  the  free  and 
uninterrupted  right  of  way  under  the  land  at  such  points  and  in 
such  manner  as  might  be  necessary  and  proper  for  the  purpose  of 
digging,  mining,  draining,  ventilating,  and  carrying  away  the  coal, 
and  expressly  waived  all  damages  arising  therefrom  or  from  the 
removal  of  the  coal,  together  with  the  privilege  of  mining  and  remov- 
ing through  the  premises  described  other  coal  belonging  to  the 
grantee  or  his  assigns.  In  the  operation  of  a  mine  in  the  coal  seam 
conveyed,  gas  was  generated,  and  by  reason  of  a  part  of  the  coal 
having  been  mined  out  and  falls  having  resulted,  the  gas  accumu- 
lated and  settled  in  and  over  the  seam  of  coal  in  dangerous  quanta- 
ties  and  in  such  places  and  manner  that  it  could  not  be  removed  by 
the  ordinary  means  of  ventilation.  Under  these  circumstances  and 
for  the  purpose  of  removing  the  gas  and  for  the  proper  ventilation 
of  the  mine,  the  mine  operator  had  the  right  to  enter  upon  the  sur- 
face of  the  land  and  drill  a  bore  hole  10  inches  in  diameter  for  the 
purpose  of  releasing  the  accumulation  of  gas  in  its  mine;  and  the 
surface  owner  can  not  by  injunction  prevent  the  mine  operator  from 
exercising  this  right. 

Oberly  v.  H.  C.  Frick  Coke  Co.,  —  Pa.  — ,  104  Atlantic  864,  p.  865. 

USE    OF    SURFACE — UMITATION — GRANTEE    NOT    ESTOPPED    TO    COM- 
PLAIN. 

The  owner  of  mineral  lands  conveyed  the  surface  by  deed,  reciting 
that  the  party  of  the  first  part  shall  continue  the  owner  of  the  min- 
erals with  the  right  to  mine  and  extract  the  same:  "Provided,  that 
in  the  exercise  of  such  mining  rights,  said  premises  shall  not  be  dis- 
turbed, damaged,  or  interfered  with  by  said  party  of  the  first  part. '' 
The  grantor  thus  voluntarily  limited  his  right  to  such  mining  opera- 
tions as  would  not  disturb,  damage,  or  interfere  with  the  grantee  in 
the  use  and  occupation  of  the  surface  ground.  Under  such  a  reser- 
vation the  grantee  was  not  estopped  from  enjoining  such  mining 
operations  that  constituted  a  nuisance  under  the  Montana  statute. 

Cavanaugh  v.  Corbin  Copper  Co.,  —  Mont.  — ,  174  Pacific  184,  p.  186, 
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RELEASE     OF    RIGHT    TO    PURCHASE     SURFACE — EFFECT    ON     MINING 

RIGHTS. 

The  coal  ajid  mining  rights  in  certain  land  were  conveyed  by  deed 
with  the  right  to  take  at  any  time  as  much  of  the  surface  of  the  tract 
of  land  as  might  be  necessary  for  the  operation  of  the  coal  or  manu- 
facturing coke,  at  a  certain  stated  price.  Later  the  coal  grantee 
released  to  a  subsequent  purchaser  of  the  surface  the  option  to  pur- 
chase the  surface.  The  release*  of  this  privilege  or  option  to  pur- 
chase to  one  who  purchased  the  surface  subject  to  the  mining  rights 
and  with  knowledge  of  the  intention  of  the  owner  of  the  mining 
rights  to  devote  the  surface  to  certain  uses  in  connection  with  his 
mining  right  is  not  necessarily  a  preclusion  of  the  exercise  of  the 
mining  rights,  especially  where  the  conveyance  to  the  surface  owner 
expressly  excepted  the  mining  rights. 

Preston  County  Coke  Co.  v.  Elkins  Coal  &  Coke  Co.,  —  W.  Va.  — ,  96  Southeastern 
973,  p.  974. 

CONVEYANCE    OF   MINERALS   WITH   PRIVILEGE   OF   REMOVAL — EFFECT. 

A  conveyance  of  the  underlying  coal  with  the  privilege  of  its 
removal  from  under  the  land  of  the  grantor,  particularly  described, 
■effects  a  severance  of  the  right  to  the  surface  and  the  right  to  such 
underlying  coal  and  makes  them  distinct  corporeal  hereditaments. 

Vance  v.  Clark,  252  Federal  495,  p.  498. 

CONVEYANCE  OF  MINERALS — BRIGHT  TO   MINE. 

When  a  landowner  grants  the  underlying  minerals,  reserving  the 
surface  to  himself,  his  grantee  is  entitled  only  to  so  much  of  the 
mineral  as  he  can  get  without  injury  to  the  superincumbent  soil. 

Marquette  Cement  Min.  Co.  v.  Oglesby  Coal  Co.,  253  Federal  107,  p.  115. 

See  Wilma  v.  Jess,  94  111.  464,  34  Am.  Dec.  242;  Lloyd  v.  Catlin  Coal  Co.,  210  111. 
460,  71 N.  E.  335;  Coleman  v.  Chadwick,  8  Pa.  St.  81,  21  Am.  St.  Rep.  93;  Homer  v. 
Wataon,  79  Pa.  St.  242,  p.  251,  21  Am.  St.  R«p.  550;  Jones  v.  Wagner,  66  Pa.  St.  429, 
5  Am.  St.  Rep.  385;  Zinc  Co.  v.  Franklinite  Co.,  13  N.  J.  Chancery  342;  Harria  v. 
Ryding,  5  Meeeon  &,  Wellsby  59;  Smart  v.  Morton,  5  Ellu  &  Blackburn  30. 

CONVEYANCE    AND    RESERVATION    OP    MINERALS — RIGHT    TO    MINE — 

CONSTRUCTION   OP  DEEDS. 

The  owners  of  mineral  lands  arranged  to  transfer  one  stratum  of 
minerals  to  one  and  another  stratum  of  minerals  to  the  other  by  cross 
conveyances,  each  conveyance  making  the  proper  reservation  arid 
granting  the  right  to  mine  and  remove  the  minerals  so  conveyed. 
In  a  controversy  arising  on  the  right  to  mine  and  remove  the  coal 
conveyed  to  one  and  in  the  consti*uction  of  the  deeds,  evidence  of  all 
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the  surrounding  circumstances  was  properly  admitted  to  show  the 
situation  and  relation  of  the  parties  and  what  they  sought  to  mate- 
rially accomplish  by  the*  deeds. 

Marquette  Cement  Min.  Co.  v.  Oglesby  Coal  Co.,  253  Federal  107,  p.  111. 
RIGHT  TO  MINE — IMPLIED   INCIDENTS  OF  GRANT. 

A  grant  of  minerals  with  a  reservation  of  the  surface  gives  the 
right  to  enter  and  to  mine  andremove  the  minerals,  unless  the  langui^e 
of  the  grant  itself  provides  otherwise  or  repels  this  construction. 
This  right  is  so  inseparable  from  a  grant  of  minerals  that  not  only  is 
it  necessarily  an  implied  incident  thereto,  but  it  and  its  derived 
rights  can  not  be  restrained  or  excluded  by  a  special  affirmative 
power  to  do  other  acts,  or  by  a  grant  of  other  privileges  necessary  or 
convenient  to  the  working  of  mines.  The  right  to  work  a  mine 
involves  the  right  to  penetrate  the  surface  of  the  soil  for  the  minerals, 
to  remove  them  in  the  manner  most  advantageous  to  the  mine  owuer, 
and  to  use  such  means  and  processes  in*  mining  and  removing  the 
minerals  as  may  be  necessary  in  the  light  of  modern  mining  improve- 
ments. 

Oberly  v.  H.  C.  Frick  Coke  Co., Pa. ,  104  Atlantic  864,  p.  865. 

MININO  BIGHTS — TERM   OF  EXISTENCE. 

As  long  as  there  is  title  to  the  underlying  coal  separate  and  distinct 
from  the  title  to  the  surface,  the  right  of  mining  and  removing  the 
coal  must  necessarily  exist;  and  mining  rights  and  privileges  granted 
with  the  coal,  being  appurtenant  thereto,  must  likewise  exist  in  some 
form  and  to  some  extent  as  long  as  the  title  to  the  coal  remains  valid. 

Preflton  County  Coke  Co.  v.  Elkina  Coal  &  Coke  Co., W.  Va. ,  96  Sonth- 

eastern  973,  p.  975. 

CONVEYANCE     OR     RESERVATION    OF    MINERALS — EXPRESS     ANI> 

IMPUED  BIGHTS — EASEMENT. 

Usually  on  the  severance  of  the  surface  and  the  underlying 
minerals  the  privileges  that  are  impliedly  incident  to  the  right  to 
mine  are  expressly  granted  or  reserved  in  the  instrument  creating  the 
mineral  estate;  but  the  character  and  extent  of  the  implied  rights 
are  not  altered  if  they  are  not  in  fact  expressed.  There  may  be  ex- 
pressed privileges  added  which  would  not  otherwise  be  implied  but 
if  so  these  rights  do  not  create  an  estate  in  the  surface,  but  are  ease- 
ments to  do  certain  acts  thereon. 

Oberly  v.  II.  C.  Frick  Coke  Co., Pa. ,  104  Atlantic  8G4,  p.  805. 

SEPARATION   OP  MINERALS   AND   SURFACE — ^TIMBER    FOR  MININO 

PURPOSES — DUTY   TO   PROTECT. 

A  deed  of  mineral  lands  conferred  upon  the  grantee  the  right  to  cut 
and  use  for  mining  purposes  the  timber  on  the  surface.    Under  such 
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a  deed  the  timber  remains  the  property  of  the  grantor  until  the 
grantee  exercises  his  right  to  take  and  use  it  for  mining  purposes  pur- 
suant to  the  deed;  but  imtil  so  cut  and  appropriated,  the  grantee 
owes  the  duty  to  use  due  and  reasonable  care  not  to  damage  the 
timber.  This  duty  is  the  same  as  that  owing  by  him  to  protect  the 
surface. 

Godfrey  v.  Weyanoke  Coal  <&  Coke  Co., W.  Va. ,  97  Southeastern  186,  p.  199. 

See  Raleigh  Coal  &  Coke  Co.  v.  Mankin, W.  Va. ,  97  SoutheasterQ  299. 

COAL  AND  COAL  LANDS. 

GRANT  OP  RIGHT  TO  MINE — INJUBY  TO   SURFACE — LIABILITY. 

A  grant  by  a  landowner  conveyed  the  underlying  coal  with  the 
right  to  mine  and  remove  the  same  without  reservation,  let  or  hinder- 
ance,  and  with  all  proper  and  reasonable  rights  and  privileges  for  ven- 
tilatmg  and  draining  and  without  being  in  any  way  liable  for  any 
damage  or  injury  which  may  be  done  to  the  land  or  to  any  water  or 
watercourse  therein  or  thereon  by  reason  of  mining,  excavating,  and 
removing  the  coal.  The  intention  of  the  parties  to  this  conveyance 
was  to  preclude  the  possibility  of  an  attempt  to  hold  the  grantee  or 
his  assigns  responsible  in  damages  for  injuries  to  the  land  by  reason 
of  any  act  done  in  the  exercise  of  the  rights  conferred  by  the  grant. 
Under  such  a  grant,  an  action  for  damages  for  injuries  resulting  from 
the  subsidence  of  the  surface,  because  the  mine  operator  failed  to 
leave  sufficient  coal  or  pillars  to  support  the  surface,  can  not  be 
maintained. 

Godfrey  v.  Weyanoke  Coal  &  Coke  Co., W.  Va. ,  97  Southeastern  186,  p.  187. 

BIOHT  TO  MINE — FAILURE  1X>  EX£B€ISE  RIGHT. 

The  failure  of  the  owner  of  coal  to  exercise  his  rights  for  a  long 
period  of  time  after  the  execution  of  a  release  of  an  option  or  privi- 
lege to  purchase  the  surface,  and  after  the  improvement  of  the  sur- 
face, will  not  amount  to  a  practical  construction  of  the  release  as 
against  such  right,  nor  will  it  extinguish  the  right  under  the  law  of 
estoppel. 

Preston  County  Coke  Co.  v.  Elkina  Coal  A  Coke  Co., W.  Va. ,  96  South- 
eastern 973,  p.  975. 

GRANT  OF  MINING  RIGHTS — USB  OF  WAYS  AND  OPENINGS. 

The  owner  of  lands  granted  the  underlying  coal  with  the  free  and 
uninterrupted  right  of  way  into,  under,  and  over  the  described  tract 
of  land  at  such  points  and  in  such  manner  for  such  ways,  tracks,  and 
roads  as  might  be  necessary  and  proper  for  the  purposes  of  venti- 
lating, draining,  and  mining  the  coal.  The  grantee  can  not  under 
such  a  grant  consistently  be  limited  to  an  underground  approach  to 
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any  part  of  the  coal,  if  there  is  reasonable  necessity  for  a  different 

way.    In  the  mining  operations  the  coal  owner  has  a  right  to  more 

than  one  opening  and  way  and  may  find  it  to  his  advantage  to 

operate  two  openings  at  the  same  time.    Reasonable  necessity  for 

his  purposes,  the  mining  and  marketing  of  the  coal,  is  the  true  test, 

although  the  means  adopted  by  him  may  be  subject  to  reasonable 

limitation  by  the  conditions  he  finds  on  the  servient  estate. 

Preston  County  Coke  Co.  v.  Elkins  Coal  &  Coke  Co., W.  Va. ,  96  Soutli- 

roBtern  973,  p.  976. 

DUTY    OF    OWNER    TO    KNOW    BOUNDARIES — ^LIABILITY    FOB    MINING 

OYER  LINE — ^DAMAGES. 

Under  a  charge  of  trespass  in  mining  coal  the  owner  of  adjoining 
coal  lands  is  held  to  know  the  boundary  between  him  and  his  adjoin- 
ing owner.  If  he  makes  a  mistake  prima  facie  as  to  his  title  or 
boundaries  in  mining  coal  the  least  measure  of  damages  applicable  is 
the  value  of  the  coal  immediately  upon  its  conversion  into  a  chattd 
without  abatement  of  the  cost  of  severance.  But  if  the  trespass  has 
been  committed  through  negligence  or  design  then  punitive  damages 
in  addition  may  be  recovered. 

Mt.  Savage  George's  Creek  Coal  Co.  v.  Monahan, Md. ,  104  Atlantic  480, 

p.  484. 

MINING  RIGHTS  IN  SURFACE — ^ESTOPPEI-. 

Mining  rights  in  the  surface  are  appurtenant  to  the  underlying  coal 
and  these  rights  may  be  restricted  or  narrowed  to  some  extent  luxder 
principles  and  rules  of  interpretation  of  the  law  of  estoppel  by  the 
condition  in  which  the  surface  is  found  in  consequence  of  improve- 
ments at  the  date  of  the  exercise  thereof;  but  such  rights  can  not  be 
deemed  to  have  been  extinguished  by  the  mere  use  and  improve- 
ment of  the  surface  with  the  knowledge  of  the  owner  of  such  mining 
rights,  nor  by  his  nonuser  thereof. 

Preston  County  Coke  Co.  v.  Elkins  Coal  &  Coke  Co., W.  Va. ,  96  South- 
eastern 973,  p.  975. 

POSSESSION      OF      SURFACE — OWNERSHIP      OF      COAL — ADVERSE      POS- 
SESSION. 

The  surface  and  the  underlying  coal  of  certain  lands  had  been 
severed  by  a  conveyance  of  the  smface  and  a  reservation  of  the  coal. 
The  owner  of  the  surface  through  a  long  period  of  time  took  from 
existing  openings  of  the  veins  of  coal,  coal  for  his  own  domestic  pur- 
poses and  occasionally  permitted  neighbors  to  so  take,  and  in  other 
instances  himself  digging  the  coal  from  such  openings  and  selling  it 
to  his  neighbors  for  domestic  purposes.  Such  acts,  though  con- 
tinued for  a  long  period  of  time,  do  not  constitute  adverse  possession 
of  the  coal.    The  possession  of  the  surface  with  the  mere  incidental 
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use  of  the  coal  such  as  any  person  occupying  the  surface  might  from 
time  to  time  be  tempted  to  make  and  might  make  as  a  mere  incident 
to  the  use  of  the  surface  would  not  give  advei'se  possession  to  the 
coal.  For  possession  of  coal  to  be  adverse  it  must  be  used  in  an 
enterprise  different  and  distinct  from  the  use  of  the  surface,  and  use 
of  the  coal  merely  incidental  to  the  possession  of  the  surface  is  not 
sufficient. 

Vance  v.  Clark,  252  Federal  495,  p.  498. 

BESERTATION   OP  COAL — EFFECT  AND  EXTENT. 

A  deed  conveying  certain  described  land  contained  a  provision  as 
follows:  "Except  any  timber  and  coal  upon  said  land  that  the  party 
of  the  first  part  may  want  to  use  during  his  lifetime.''  The  excep- 
tion shows  that  the  use  referred  to  should  last  no  longer  than  the 
grantor's  lifetime.  Only  such  coal  and  timber  were  excepted  from 
the  conveyance  as  the  grantor  might  want  for  his  personal  use  dur- 
ing his  lifetime  and  not  such  coal  and  timber  as  he  might  desire  to 
sell  to  others.  Only  a  personal  use  by  the  grantor  during  his  life- 
time was  contemplated;  and  not  a  saleable  use  that  would  continue 
in  ^ect  after  his  death.  A  sale  of  timber  or  coal  by  the  grantor 
after  the  conveyance  would  give  no  title  to  the  purchaser. 

Bates  V.  Gayheart, Ky. ,  205  Southwestern  569,  p.  660. 

BISEBVATION   OF   COAL   FOB   USB   OF   ORAKTOB — CONSTBUOTION   AND 

EXTENT. 

A  land  owner  by  deed  granted  the  right  to  mine  and  remove  the 
entire  amount  and  body  of  the  underlying  coal  without  reservation, 
let,  or  hindrance,  but  reserved  to  himself  so  long  as  he  should  choose 
to  exercise  it,  the  right  to  take  coal  from  any  bank  on  the  land  con- 
veyed for  his  own  fuel,  the  reservation  being  subject  to  the  superior 
right  of  the  grantee  to  mine  and  extract  the  coal  until  exhausted.  The 
right  reserved  to  take  and  use  was  subject  to  the  superior  right  of  the 
grantee  to  mine  and  remove  the  entire  body  of  the  coal.  This  par- 
ticular reservation  made  by  the  grantor  must  necessarily  terminate 
with  the  exhaustion  of  the  coal  mined  and  the  coal-mine  operator  is 
under  no  duty  or  obligation  to  leave  unmined  a  body  of  coal  in  the 
land  for  the  use  and  benefit  of  the  grantor  or  his  assigns. 

Godfrey  v.  Weyanoke  Coal  &  Coke  Co., W.  Va. ,  97  Southeastern  186, 

p  188. 

EJECTMENT — BRIGHT  TO   CREDIT  FOB  IMPROVEMENTS. 

In  an  action  of  ejectment  for  the  possession  of  coal  lands  where 
there  was  a  real  contest  as  to  the  t^itle  of  such  lands  and  the  possession 
was  awarded  the  complainant,  the  defendant  was  not  entitled  to  any 
credit  by  way  of  improvements  for  a  railroad  track,  where  the  railroad 

103685*»— 19— Bull.  179 3 
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was  built  on  a  right  of  way  conveyed  to  it  and  the  railroad  was  not  in 

fact  constructed  by  the  defendant. 

Staub  V.  Sewanee  Coal,  Coke  &  Land  Co., Tenn. ,  205  Southwestern  320 

p.  322. 

TRANSPORTATION  OF  COAL — CONFISCATORY  RATES — ^REOOYERY  FOR 

EXCESSIVE  FREIGHT. 

The  Legislature  of  North  Dakota  fixed  by  statute  a  maximum  rate 
for  the  transportation  of  lignite  coal.  The  carriers  of  the  State  re- 
fused to  carry  coal  because  of  the  alleged  confiscatory  rate.  The 
supreme  court  of  that  State  approved  the  statutory  rate  but  on 
appeal,  the  United  States  Supreme  Co4rt  held  that  the  rate  was 
confiscatory.  In  an  action  by  a  railroad  company  to  recover  from  a 
coal-mining  company  the  difference  between  the  confiscatory  rate  it 
was  compelled  to  accept,  while  the  law  was  held  valid  by  the  State 
supreme  court,  and  the  reasonable  rate  of  tnmsportation  it  was  en- 
titled to  chaige  after  the  United  States  Supreme  Court  held  the  statu- 
tory rate  to  be  confiscatory,  the  cause  of  action  and  the  right  to 
recover  \a  held  to  be  upon  a  contract  implied  either  in  fact  or  in  law. 
The  complaint  in  such  an  action  miist  state  facts  from  which  the  legal 
conclusion  of  Uabihty  on  the  part  of  the  shipper  follows;  but  an 
allegation  that  the  coal  was  shipped  by  the  complainant  for  the 
defendant  under  the  statutory  rate  is  only  a  legal  conclusion.  The 
facts  stated  must  bring  the  complainant  within  the  operation  of  some 
rule  of  substantive  law  according  to  which  a  liability  may  be  found  to 
exist  and  must  be  sufficient  on  which  to  base  a  finding  that  the 
defendant  was  indebted  to  the  complainant  under  an  obligation  in 
the  nature  of  a  contract.  The  facts  pleaded  lead  to  the  conclusion 
that  there  was  no  contract  in  fact,  either  express  or  implied,  to  pay 
any  rate  other  than  the  statutory  rate  as  filed  and  published  by  the 
railroad  company. 

Minneapolis,  etc.,  R.  Co.  v.  Washburn  Lignite  Coal  Co., N.  Dak. ,  16S 

Northwestern  684. 

OIL  ANTD  OIL  LANDS. 

OIL  AS   PERSONAL  PROPERTY — PRODUCTION. 

Oil  in  place  is  a  part  of  the  land  in  which  it  is  found  or  from  which 
it  Ls  obtained,  but  when  brought  to  the  surface  and  reduced  to  pos- 
session, it  ceases  to  be  real  estate  and  becomes  personal  property, 
and  as  such,  may  be  subject  to  partition  among  its  joint  owners. 

Warren  v.  Boggs, W.  Va. ,  97  Southeastern  589,  p.  592. 

GRANT  OF  OIL  ROYALTIES — ^EFFECT, 

A  deed  by  the  owners  of  land  covered  by  an  oil  and  gas  lease  con- 
veyed to  the  grantee  all  the  royalty  interest  in  the  oiL  Such  a  deed 
has  the  same  effect  as  a  grant  of  the  oil  itself. 

Snodgras  v.  Koeii» W.  Va. ,  96  Southeastern  606,  p.  608. 
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on-  OPEBATIONS — ^JUDICIAL  KOTICE. 

The  courts  take  judicial  notice  of  the  fact  that  oil  and  natural  gas 
are  mined  by  means  of  deep  wells  drilled  into  the  earth. 

Kemp  ▼.  Bmt  Gaa  Co., Kana. ,  175  Pacific  988,  p.  989. 

CONTBTANOB  OF  OIL  AND  GAS — ^PEE  SIMPLE  TITLE. 

The  own^s  of  land  on  which  existed  an  oil  and  gas  lease  by  deed 
granted  to  a  third  person  all  the  royalty  interest  in  the  oil  and  rentals 
for  gas  wells  and  in  addition  conferred  upon  the  grantee  exclusive 
authority  to  drill  for  oil  and  gas  after  the  termination  of  the  existing 
lease,  without  restriction  or  limitation  upon  the  exercise  of  such  right. 
Such  deed  vested  in  the  ^*antee  the  fee  simple  title  to  the  oil  and  gas 
in  place  in  the  land. 

Swdgrass  V.  Eoen, W.  Va. ,  96  Southeastern  606,  p.  608. 

GRANT  OF  mOHT  TO   PEOSPECT   FOR   OIL   AND   GAS — BRIGHT   OF   LAND 

OWNER. 

The  statute  of  Texas  (General  Laws  33d  Leg.,  Vernon  Sayle's  Ann. 
Civ.  Stats.  1914,  sec.  5920g)y  provides  that  the  issuance  of  a  permit 
or  lease  to  prospect  for  oil  or  the  filing  of  the  prospector's  affidavit 
on  unsold  land  shall  not  prevent  the  sale  of  the  land,  but  if  sold  after 
an  application,  the  purchaser  shall  not  be  entitled  to  any  part  of  the 
proceeds  of  any  mineral  or  mining  location,  nor  other  compensation, 
nor  shall  he  have  any  action  for  damages  done  to  the  land  resalting 
from  the  proper  working  or  operation  under  the  mining  permit. 
Under  this  statute  where  the  complainant's  right  to  land  was  forfeited 
for  nonpayment  of  interest  in  1914  and  reawarded  to  him  in  1916,  he 
had  no  tide  to  the  land  within  the  meaning  of  this  statute  where  the 
applications  were  made  prior  to  1916. 

Sooth  West  Texas  Oil  &  Gas  Co.  v.  Boykin, Tex.  Civ.  App. ,  206  South- 

▼eetera  216,  p.  217. 

SALE   OP  LEASE — RIGHTS   OF  LAND  OWNER. 

A  lessor  of  an  oil  and  gas  lease  that  prohibited  the  transfer  without 
his  consent,  can  not  maintain  an  action  for  damages  for  his  aliquot 
part  of  a  total  consideration  received  by  the  lessee  for  the  particidar 
lease  and  for  several  other  leases  all  sold  for  a  bulk  consideration. 

Mohemum  v.  Anthony, K&ns. ,  175  Pacific  676. 

SEPARATTOK    OF   OIL   AND   GAS    RIGHTS — INJUNCTION. 

Aland  owner  executed  an  oil  and  gas  lease  upon  his  land  to  certain 
named  lessees.  The  lessees  by  a  contract  between  themselves  sepa- 
rated the  gas  and  oil  rights,  one  taking  the  gas  and  the  other  the  oil. 
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Under  such  an  agreement,  the  owner  of  the  gas  rights  can  not  enjoin 
the  owner  of  the  oil  rights  from  operating  an  oil  well  in  yioiation  of  the 
rights  of  the  land  owner,  the  original  lessor. 

Arnold  v.  Gamett  Light  A  Fuel  Co., Kans. ,  174  Pacific  1027,  p.  10128. 

INJUNCTION  TO  PREYBNT  TRESPASS   AND  WASTE. 

Courts  of  equity  generaQy  refuse  to  interfere  with  the  possession 
of  land  before  the  rights  of  the  parties  have  been  determined  at  law; 
but  where  the  possession  of  a  trespasser  is  not  exclusive  and  is  in  fact 
only  an  interruption  of  the  prior  open,  notorious,  and  peaceable  pos- 
session of  the  complainant,  an  injunction  may  be  allowed,  especially 
where  the  entry  by  the  defendant  was  for  the  purpose  of  committing 
waste  in  the  taking  and  removing  oil  from  the  premises. 

Collier  v.  Bartlett, Okla. ,  175  Pacific  247,  p.  250. 

RECEIVERSHIP— PROTECTION    FROM     WASTE    AND    DESTRUCnON. 

Under  a  charge  of  fraud  in  obtaining  possession  of  oil  lands,  and 
pending  proceedings  upon  an  application  for  a  patent  and  where  the 
charges  of  fraud  are  under  investigation,  the  Government  b  entitled 
to  protection  by  a  court  of  equity  and  by  a  receivership  of  the  prop- 
erty involved  to  prevent  waste  and  destruction  pending  the  final  de- 
termination of  its  right«:  in  the  Land  Department. 

Devirs  Den  Gonaolidated  Oil  Co.  v.  United  SUtes,  251  Federal  548,  p.  554. 
ADVERSE   POSSESSION — ^TITLE  OF  MARRIED   WOMAN. 

A  married  woman,  by  gift  or  conveyance  from  a  person  in  posses- 
sion claiming  title,  acquired  title  by  adverse  possession,  and  this  can 
not  be  affected  by  the  acts  of  her  husband.  Under  a  title  so  ac- 
quired she  or  her  devisee  in  possession  after  her  death  may  execute 
a  valid  oil  and  gas  lease  granting  rights  prior  and  superior  to  an  oil 
and  gas  lease  of  the  land  executed  by  the  husband. 

Big  Blaine  Oil  &  Gas  Co.  v.  Yates, Ky. ,  206  Southweetern  2,  p.  4. 

ENTRY  UNDER  GIFT — CLAIM  OF  TITLE — ADVERSE  POSSESSION. 


A  husband  and  father  purchased  50  acres  of  land,  paying  a  part  of 
the  consideration  and  taking  a  title  bond  for  a  deed.  Immediately 
alter  this  purchase  the  husband  and  father  disappeared  from  the  com- 
munity and  did  not  retiurn  and  made  no  further  claim  to  the  50- 
Rcre  tract  or  to  other  lands  owned  by  him  at  the  time  of  his  departure. 
Sliortly  after  his  disappearance  an  adult  son  took  possession  of  the 
50-acre  tract,  claiming  it  as  his  own  and  claiming  that  his  father  pur- 
chased it  for  him.  While  so  in  possession  he  paid  the  balance  due  on 
the  purchase  price  and  under  his  claim  of  title  occupied  and  improved 
the  land.    This  son  purchased  the  entire  tract  left  by  the  father  on 
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foreclosure  sale  and  obtained  a  deed  therefor  and  conveyed  part  of  it 
to  the  mother.  Later  this  son  ''  turned  over''  to  the  mother  the  50- 
acre  tracts  who  took  possession  of  it  and  continued  to  occupy,  use, 
and  claim  it  until  her  death.  She  held  and  occupied  the  land  for  some 
25  years  and  during  that  time  executed  two  leases  for  the  privilege 
of  mining  coal  under  the  land  and  finally  disposed  of  it  by  will  to 
another  son.  Subsequently  the  devisee  executed  an  oil  and  gas  lease 
for  the  land.  Two  years  after  the  mother's  death  the  husband  re- 
turned, claimed  the  50-acre  tract  as  his  own  and  executed  an  oil  and 
gas  lease  thereon.  In  a  controversy  between  the  lessees  of  the  two 
leases,  the  lessee  of  the  devisee  was  held  to  have  the  prior  and  superior 
right  on  the  theory  that  the  possession  of  the  land  by. the  son  under 
a  claim  of  gift  and  the  continuous  possession  of  the  mother  as  the 
grantee  or  donee  of  the  son  was  adverse  to  the  title  and  right  of  the 
husband  and  father  and  that  the  title  vested  in  the  mother  by  virtue 
of  her  adverse  possession. 

Big  Blaioe  Oil  &  Gaa  Co.  v.  Yatee, Ky. ,  206  Southweetern  2,  p.  4. 

PERMIT  TO  OPERATE  OIL  LANDS— SUBSEQUENT  PURCHASER — RECOVERY 

FROM  OIL  PROSPECTOR. 

An  oil  prospector  on  December  1,  1915,  obtained  a  permit  to  oper- 
ate certain  lands  for  oil  under  the  statute  of  Texas.  The  land  at  that 
time  was  owned  by  an  applicant  to  purchase  the  same  as  public 
school  lands.  After  the  grant  of  the  permit  to  prospect  for  oil  the 
purchaser  under  the  statute  forfeited  his  interest  in  the  land  for  the 
nonpayment  of  interest,  but  was  given  the  right  to  repurchase  after 
classification  and  reappraisement.  After  his  repurchase  he  brought 
suit  against  the  oil  prospector  for  the  statutory  rent  under  the  permit 
to  operate  for  oil.  The  complainant  at  the  time  of  the  institution  of 
the  suit  was  not  the  owner  of  the  land  within  the  meaning  of  the 
statute  of  Texas  giving  to  the  land  owner  a  rental  of  20  cents  per  acre 
per  annum  from  a  permittee  operating  the  land  for  oil. 

South  West  Texas  Oil  &  Gas  Co.  v.  Boykin, Tex.  Civ.  App. ,  206  South- 
western 216,  V.  217. 

NATUBAL  GAS. 
NATURE  AS  COMMODITY  AND  FUEL. 

Natural  gas  is  a  commodity  as  much  so  as  coal,  and  like  coal  it  is  a 
fuel  and  as  such  is  used  for  domestic  and  industrial  purposes.  It 
is  a  subject  marketable,  either  within  the  State  wherein  it  is  pro- 
duced or  in  a  State  to  which  it  is  transported  and  sold. 

Suttle  V.  Hope  Nat  Gaa  Co., W.  Va. ,  97  Southeaatern  429,  p.  3L , 
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GBA27T  OF  BOYALTtES — ^EFFECT. 

A  deed  by  the  owner  of  land  covered  by  an  oil  and  gas  lease  con- 
reyed  to  the  grantee  all  the  royalty  interest  in  the  natural  gas.  Such 
a  deed  has  the  same  effect  as  a  grant  of  the  gas  itself. 

Snodgrass  v.  Koen, W.  Va. ,  96  Southeastern  606,  p.  608. 

SALE  OF  SUBPLUB  GAS — OONSTEUCnON  AND  MEAKING. 

A  natural  gas  company  having  developed  a  quantity  of  gas  in 
one  district,  and  having  large  quantities  of  gas  from  other  sources, 
sold  to  another  company  such  gas  from  the  first  district  as  the  seller 
did  not  desire  for  use  to  supply  its  own  customers  or  for  the  drilling 
of  wells  and  such  as  the  purchasing  company  might  wish  to  purchase. 
The  sale  was  limited  to  the  "surplus  natural  gas"  from  the  particular 
district  that  the  seller  did  not  need  for  its  own  use.  Under  the  con- 
tract the  seller  was  not  limited  in  the  use  of  the  gas  from  the  par- 
ticular district  named  and  the  fact  that  it  had  other  supplies  in  no 
way  restricts  its  right  to  use  to  any  extent  for  itself  or  customers 
the  gas  in  the  district  named.  In  any  event  the  purchasing  company 
could  claim  no  more  than  the  surplus  gas  remaining  after  whatever 
use  the  selling  company  chose  to  make  of  the  gas  produced  in  that 
district. 

Elk  Natural  Gas  Co.,  v.  Ridgeway  Light  &  Heat  Co., Pa. ,  104  Atlantic  546. 

PUKCHASE     FOB     GASOLINE     PUBPOSES — ^LIABILITT     FOB     DECREASED 

FLOW. 

An  oil  company  sold  to  another  the  right  to  take  pipe,  and  utilize  gas 
from  its  oil  wells  and  manufacture  gasoline  therefrom  on  the  leased 
premises.  The  purchaser  was  to  furnish  at  his  own  expense  the 
instrumentalities  necessary  and  usual  in  the  process  of  producing 
gasoline  and  to  pay  to  the  oil  company  a  stipulated  part  of  the  profits 
derived  from  the  business.  The  oil  company  nsed  certain  patented 
processes  to  accellerate  oil  production  from  the  wells  and  thereby 
unfitted  the  gas  escaping  therefrom  for  use  in  the  manufacture  of 
gasoline  and  rendered  the  manufactiure  of  gasoline  unprofitable  and 
compelled  the  purchaser  of  the  gas  to  abandon  the  manufacture  of 
gasoline  at  great  loss  and  damage,  for  which  he  sued  the  oil  company. 
The  oil  company  by  contracting  for  the  sale  of  the  gas  to  be  manu- 
factured into  gasoline  did  not  restrict  its  right  to  develop  and  exploit 
the  oil  field  and  did  not  by  the  contract  debar  itself  from  the  uso 
of  such  means  for  stimulating  the  flow  of  oil  as  science  and  experience 
have  proved  to  be  advantageous,  and  the  oil  company  can  not  be  held 
liable  in  damages  for  losses  thus  accruing  to  the  purchaser  oi  the  gas 
for  gasoline  purposes. 

Beeson  v.  Drake  Oil  Co., W.  Va. ,  »7  Southeastern  414,  p.  415. 
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WASTE   PREVENTED — ACTION   BY  STATE. 

The  statute  of  Kansas  (sec.  4970,  General  Statutes,  1915)  makes  it 
unlawful  for  any  person  to  permit  the  flow  of  gas  from  a  well  to 
escape  into  the  open  air.  The  enforcement  of  this  statute  is  a  public 
duty  and  prosecutions  under  it  must  be  in  the  name  of  the  State. 
If  property  rights  of  an  individual  are  injured  by  a  violation  of  the 
statute  an  appropriate  action  will  lie  in  favor  of  such  individual. 
But  one  lessee  under  an  oil  and  gas  lease  can  not  enjoin  another  lessee, 
where  their  rights  under  the  lease  had  been  separated  by  agreement, 
from  permitting  gas  to  escape  from  the  well  into  the  open  air. 

Arnold  v.  Garnett  Light -A  Fuel  Co., Kan. ,  174  Pacific  1027,  p.  1028. 

JUDICIAL  NOTICE  OF  OPERATIONS. 

The  courts  take  judicial  notice  of  the  fact  that  natural  gas  and  oil 
are  mined  by  means  of  deep  wells  drilled  into  the  earth. 

Kemp  V.  Bazr  Gaa  Co., Kan. ,  175  Pacific  988,  p.  989. 
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EMINENT    DOMAIN. 

MINING  A  PUBLIC  USE — ^LIBERAL  OONSTBUOTION  OF  STATUTE. 

The  power  of  the  Legislature  of  Utah  in  making  mining  a  public 
use  is  conceded,  and  the  purpose  of  the  statute  should  not  be 
hindered  by  any  narrow  or  technical  objections.  The  importance 
of  encouraging  the  mining  industry  of  the  State  must  be  kept  in 
view,  and  this  was  the  objecti  intent,  and  purpose  of  the  legislature 
in  passing  the  act,  and  its  wisdom,  policy,  and  expediency  were 
thereby  determined,  and  a  reasonable,  fair,  just,  broad,  and  liberal 
view  should  be  taken  by  the  court  in  the  interpretation  of  the 
provisions  of  the  statute. 

Monetaire  v.  Columbus  Rexall  Consolidated  Minee  Co., Utah ,  174  Pacific 

172,  p.  176. 

MINING PUBLIC    USE    AND    PUBLIC    WELFARE. 

There  is  a  tendency  to  break  away  from  the  old  rigid  rules  on 
the  subject  of  "public  use"  and  to  enlarge  the  definition  of  the 
term  so  as  to  make  it  synonymous  with  ''public  welfare,"  and  the 
test  of  "public  welfare"  instead  of  the  old  doctrine  of  "public  use," 
is  being  gradually  extended  with  the  promise  of  its  becoming  the 
prevailing  doctrine  in  most  jurisdictions.  This  rule  has  been  adopted 
and  applied  in  the  State  of  Utah  to  mining. 

Monetaire  v.  Columbus  Kexall  ConsoUdated  Mines  Co., Utah ^  174  Pacific 

172,  p.  176. 

MINING    A    PUBLIO    USE. 

Section  3588  of  the  Utah  Compiled  Laws  of  1907,  as  amended  by 
the  Laws  of  1909  (p.  60),  enumerates  the  specific  purposes  for  which 
the  right  of  eminent  domain  may  be  exercised.  Subdivision  6  of 
this  act  provides  that  eminent  domain  may  be  exercised  in  behalf 
of  roads,  railroads,  tramways,  timnels,  ditches,  flumes,  pipes,  and 
dumping  places,  to  feu^ilitate  the  milling,  smelting,  or  other  reduction 
of  ore  or  the  working  of  mines,  quarries,  coal  mines,  or  mineral 
deposits;  outlets,  natural  or  otherwise,  for  the  deposit  or  conduct  of 
tailings,  refuse,  or  water  for  mills,  smelters,  or  other  works  for  the 
reduction  of  ore,  or  for  mines,  quarries,  coalmines,  or  mineral  deposits; 
mill  dams,  natural  gas  or  oil  (pipe)  lines,  tanks,  or  reservoirs,  also 
any  occupancy  in  common  with  the  owners  or  possessors  of  different 
mines,  quarries,  coal  mines,  mineral  deposits,  miUs,  smelters,  or  other 
places  for  the  reduction  of  ores^  or  any  place  for  the  flow,  deposit,  or 
20 
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conduct  of  tailings  or  refuse  matter.  It  was  the  intention  of  the 
li^lature  by  this  original  section  and  by  section  3590  to  declare 
mining  generally  and  the  development  of  mines  and  mineral  deposits 
a  public  use  in  furtherance  of  which  the  right  of  the  exercise  of 
eminent  domain  was  applied  with  full  force  and  effect. 

Monetaire  v.  Columbus  Rexall  Consolidated  Minee  Co., Utah ,  174  Pacific 

172,  p.  174. 

PROPERTY    DEVOTED    TO    PUBLIC    USE — APPROPRIATION    FOR    SECOND 

USE. 

The  rule  under  the  Utah  statute  is  that  property  devoted  to  a 
public  use  can  only  be  taken  under  the  eminent  domain  statute 
"for  a  more  necessary  public  use"  than  the  one  to  which  it  is  devoted. 
This  rule  does  not  prevent  the  appropriation  under  section  3588, 
Compiled  Laws  of  1907,  as  amended  by  the  Laws  of  1909  (p.  60), 
of  the  unused  portion  of  an  existing  mining  tunnel  by  a  different 
mining  company  where  it  is  not  sought  to  appropriate  the  tunnel 
and  to  dispossess  the  owner  of  his  property  rights  therein  or  of  its 
use,  but  only  to  condemn  the  right  to  use  the  tunnel  in  common  with 
the  owner,  and  in  fact  to  condemn  the  unused  capacity  of  the  tunnel. 
Such  an  appropriation  does  not  deprive  the  owner  of  his  ownership 
and  use,  but  only  to  obtain  a  second  right  to  use  the  property  or  ri^t 
of  way  in  common  with  the  owner.  In  condenming  the  right  of  way 
to  a  joint  use,  or  a  use  in  common,  all  that  the  condemnor  gets  or 
can  get  is  the  right  to  use  that  which  the  present  owner  possesses 
but  which  he  does  not  and  can  not  use.  If  the  tunnel,  the  second 
right  to  the  use  of  which  was  sought  to  be  condemned,  was  used 
to  its  full  capacity  by  the  first  owner,  then  there  is  nothing  left  to 
condemn;  but  where  a  tunnel  is  not  used  by  the  owner  and  possessor 
to  its  full  capacity  and  it  is  reasonably  clear  that  a  joint  use  or  a  use 
in  common  is  practicable,  then  the  unused  portion  of  such  a  tunnel 
may  be  condemned  upon  proper  compensation  being  made  to  the 
owner  and  possessor  thereof. 

Monetaire  v.  ColumbuB  Rexall  GonaoUdated  Mines  Co., Utah ,  174  Padiic 

172,  p.  176. 

USE   BY  LANDOWNHJR   OF   LAND   APPROPRIATED. 

Land  appropriated  as  a  right  of  way  for  a  railroad  company  may 
be  put  to  many  other  uses  besides  operating  a  railroad  thereon,  and 
while  the  landowner  may  have  a  right  to  mine  the  ground  con- 
demned, he  has  no  right  to  carry  on  mining  operations  upon  the 
land  30  taken  in  such  manner  as  to  interfere  with  any  proper  use  of 
the  land  by  the  railroad  company. 

Tyson  Creek  R.  Co.  v.  Empire  Mill  Co., Idaho ,  174  Pacific  1004,  p.  1006. 
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PEJIMrr  TO  DITEBT  WATERS  FOR  MINING  PURPOSES — PROOF. 

In  appropriiEttion  proceedings  for  land  for  a  right  of  way  for  a 
railroad,  a  permit  issued  by  a  State  engineer  to  a  person  not  a  party 
to  the  proceedings  granting  the  right  to  appropriate  and  divert 
waters  for  mining  purposes  on  the  lands  in  question  is  not  admissible 
in  evidence,  especially  where  such  permit  was  issued  after  the  pro- 
ceedings were  begun  and  summons  issued. 

Tyson  Creek  R.  Co.  v.  Empire  Mill  Co., Idaho ,  174  Pacific  1004,  p.  1006. 

RIOHT  OF   WAT — CONDEMNATION  OF   MINING  TUNNEL. 

By  section  3588  of  the  Utah  Compiled  Laws  of  1907,  as  amended  by 
the  Laws  of  1909  (p.  60),  the  right  of  eminent  domain  may  be  exer- 
cised to  condemn  an  easement  in  or  through  an  existing  timnel  owned 
and  used  by  a  mining  company.  Subdivision  5  of  section  3590, 
Compiled  Laws  of  1907,  provides  that  all  rights  of  way  for  any  and 
all  purposes  mentioned  in  section  3588,  shall  also  be  subject  to  a 
limited  use  in  common  with  the  owners  thereof  when  necessary. 
Tunnels,  when  necessary,  are  therefore  subject  to  a  limited  use  in 
common  precisely  as  aJl  other  rights  of  ways  or  easements  men- 
tioned in  the  statute.  It  follows  that  where  a  tunnel  is  used  for  the 
purpose  of  transporting  ore,  but  is  not  used  to  its  full  capacity  by 
the  owner,  the  owner  of  another  mining  claim  may  condemn  the 
right  to  the  joint  use  of  the  tunnel  with  the  owner  for  the  piu'pose 
of  transporting  ore. 

Monetaire  v.  Columbus  Rexall  Conaolidated  Mines  Co., Utah ,  174  Paciiic 

172,  p.  175. 

RIGHT   OF   WAT — ^WATEB  FOR  MINING  PURPOSES. 

The  act  of  February  1,  1905  (33  Stat.  628),  authorized  a  grant  of 
rights  of  way  for  the  construction  and  maintenance  in  national 
forests  of  dams,  reservoirs,  and  water  conduits  to  citizens  and  corpora- 
tions for  municipal  or  mining  purposes  and  for  the  purpose  of  milling 
and  reduction  of  ores.  This  act  was  intended  to  enlarge  the  rights 
theretofore  existing  and  does  not  in  any  sense  limit  their  enjoyment  to 
the  persons  to  whom  they  were  granted.  Under  this  act  a  right  of 
way  may  be  obtained  by  citizens  or  private  corporations  for  the  pur- 
pose of  furnishing  water  for  the  operation  of  mining  or  mineral  works 
not  owned  or  operated  by  them. 

Pine  Mountain  Water  Co.,  In  re,  46  Land  Deciaions  240,  p.  242. 

JOINT   USE   OF  TUNNEL — NECESSFIY. 

The  owner  of  a  mine  sought  by  appropriation  proceedings  to  con- 
demn a  joint  use  of  a  mining  tunnel,  the  use  to  be  in  connection  with 
that  of  the  owner  of  the  tunnel,  and  where  the  tunnel  was  not  used 
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to  its  fun  capacity  by  the  owner.  Proof  that  the  condemner  owned  a 
mine  and  that  the  cost  of  the  construction  of  a  separate  tunnel  would 
1)6  too  great  to  justify  the  construction  of  a  separate  tunnel  and  if  the 
condemner  can  not  reach  his  mineral  deposits  through  the  existing 
tunnel,  the  great  cost  of  constructing  a  separate  tunnel  will  prevent 
him  from  successfully  developing  and  removing  his  mineral  deposits. 
This  is  prima  facia  proof  sufficient  to  show  that  it  is  necessary  for  the 
condemner  to  have  a  joint  use  of  the  tunnel  in  order  to  develop  and 
mine  the  ores  in  his  mining  daim. 

Monetaire  v.  Oolumbufl  Rexall  Consolidated  Mines  Co.,  -^-  Utah ^  174  Pacific 

172,  p.  178. 

IMPROVBafSNTS   ON  OBOUND — PROSPECT  HOLE. 

A  prospect  hole  on  a  placer  mining  claim  is  not  an  improvement 
within  the  meaning  of  the  Statute  of  Idaho  (sec.  5221,  Revised 
Codes).  Such  a  prospect  hole  adds  nothing  to  the  value  of  the  land 
but  only  tends  to  show  what  its  actual  condition  is. 

Tyson  Creek  R.  Co.  v.  Empire  Mill  Co., Idaho ,  174  Pacific  1004,.  p.  1006. 

DISCOVERT  OF  MINERAL — ^EFFECT  ON   VALUE. 

After  proceedings  were  instituted  under  the  eminent  domain 
statute  for  a  right  of  way  of  a  railroad  and  summons  was  served, 
gold  was  discovered  within  the  groimd  sought  to  be  appropriated. 
Tlic  gold  was  the  property  of  the  land  owner  and  if  in  quantity  and 
condition  to  be  profitably  mined  he  was  entitled  to  show  such  fact  in 
order  to  obtain  compensation  for  any  damage  he  might  suffer  by 
reason  of  interference  by  the  location  of  the  railroad  in  the  use  and 
enjoyment  of  his  land  for  mining  purposes.  It  was  error  for  the 
court  to  instruct  the  jury  to  the  effect  that  if  the  market  value  of  the 
land  was  not  affected  by  the  presence  of  the  mineral  deposit  at  the 
time  of  the  issuance  of  the  summons  then  the  evidence  of  mineral 
deposits  could  not  be  considered  in  fixing  the  damages  to  the  land. 

Tyson  Creek  R.  Co.  v.  Empire  Mill  Co., Idaho ,  174  Pacific  1004,  p.  1006 

APPROPRIATION    OF    BIGHT    TO    JOINT    USE    OF    A    TUNNEL — ^MEASURE 

OF  DAMAGES. 

Where  it  is  sought  to  condenm  a  right  to  use  a  mining  tunnel  in 
connection  with  the  use  already  made  of  the  tunnel  by  the  owner, 
the  compensation  to  be  paid  therefor  can  not  be  fixed  in  a  lump  sum 
but  some  just  method  of  compensation  is  all  the  law  contemplates 
and  is  all  that  can  be  required  in  such  a  case.  For  this  purpose  where 
the  parties  are  not  able  to  agree  some  equitable  method  of  determin- 
ing and  fixing  the  compensation  for  the  joint  use  must  be  devised 
which  must  be  based  upon  all  the  known  facts  and  circumstances 
and  must  be  such  as  to  reflect  justice  in  each  case. 

Monetaire  v.  Columbus  Rexall  Conaolidated  Mines  Co., Utah ,  174  Pacific 

172,  p.  176. 
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APPROPRIATION   OF   PROPERTY — BURDEN   OF   PROOF. 

In  a  proceeding  by  one  mine  owner  to  condemn  the  right  to  a  joint 
use  of  a  mining  tunnel  where  the  tunnel  was  not  used  to  its  full  capac- 
ity by  the  owner,  the  burden  of  proof  reste  upon  the  condemner  to 
show  that  the  use  is  a  public  use  and  that  its  exercise  is  necessary  in 
the  particular  case.  Both  questions  must  be  determined  by  the 
court  and  both  must  be  determined  in  favor  of  the  condemner  as 
preliminary  questions  before  the  property  or  the  right  to  an  ease- 
ment therein  can  be  condemned.  But  as  mining  is  by  the  statute) 
made  a  public  use  and  as  the  proposed  condemnation  or  joint  use  of 
the  tunnel  was  for  mining  purposes  and  to  develop  the  mineral  re- 
sources, the  right  sought  to  be  acquired  was  for  a  public  use. 

Monetaire  v.  Columbus  Rexall  ConBolidated  MineB  Co., Utah ,  174  Pacific 

172,  p.  177, 

WOBDS   OMITTED  FROM  PUBLISHED  ACT. 

Section  3588  of  the  Utah  Compiled  Laws  of  1907  in  reciting  the 
purposes  for  which  the  right  of  eminent  domain  may  be  exercised 
among  other  things  recited:  ''natural  gas  or  oil-pipe  lines  or  reser- 
voirs." The  act  as  published  officially  reads:  ''natiu*al  gas  or  oil 
lines,  tanks  or  reservoirs."  The  court  in  construing  the  act  followed 
the  correct  printing  as  found  on  file  in  the  office  of  the  secretary  of 
state. 
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172,  p.  175. 
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MINING  TERMS. 


CASINO   LINE. 


A  casing  line  is  a  Ihtge  strong  rope  iised  in  oil-well  drilling  to  raise 
and  lower  the  casing. 

Long  V.  Foley, W.  Va. ,  96  Boutheaetem  794,  p.  794. 

CLAIM  JUKPINa. 

The  location  of  a  mining  claim  on  supposably  excess  ground 
within  the  staked  boundaries  of  an  existing  claim  on  the  theory 
tiiat  the  law  governing  the  manner  of  making  the  original  location 
had  not  been  complied  with  is  called  "claim  jumping." 

Nelson  v.  Smith, Nev. ,  176  Pacific  261,  p.  266. 

HOLE   MAN. 

A  ''hole  man"  in  mining  operations  is  an  employee  whose  duty 
it  is  to  load  the  holes  with  explosives  after  they  have  been  drilled, 

De  Nardo  v.  Stephena-Jackson  Co., Pa. ,  104  Atlantic  684,  p.  686. 

GRIZZLIES. 

Grizzlies  are  iron  or  steel  bars  used  to  sort  or  separate  the  rock  or 
ore  as  it  falls  into  the  ore  chutes. 

Suborich  i;.  Alaaka  United  Gold  Min.  Co.,  261  Federal  886,  p.  886. 

JACK  POLE. 

A  jack  pole  or  post  is  a  pole  set  solidly  in  advance  of  a  coal-cutting 
machine  and  to  which  is  attached  the  chain  that  moves  the  machine 
forward  in  the  process  of  coal  cuttuig. 

Jamee  v,  Winniired  Coal  Co., Iowa ^  169  Northwestern  120,  p.  123. 

BABBLE   RAKE. 

A  rabble  rake  is  a  rake  constructed  of  metal  which  revolves  on  a 
track  and  passes  over  or  through  the  molten  mass  of  ore  in  the  kiln 
for  the  purpose  of  stirring  the  hot  ore. 

Athletic  Min.  d  Smelting  Co.  v.  Sharp, Ark. ,  206  Southwestern  696,  p.  696. 
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SKIDDOO  BELL. 

A  skiddoo  bell  is  a  signal  or  bell  installed  at  the  bottom  of  a  shaft 
by  which  the  hoisterman  may  give  warning  of  falling  material  to  tho 
workmen  at  the  bottom  of  the  shaft. 

Honey  v.  St.  Regis  Min.  &  Smeltijig  Ck)., Mo. ^  205  Southwestern  93,  p.  M. 

SPBAO. 

A  sprag  is  a  short  piece  of  wood  or  prop  put  under  the  coal  imme- 
diately after  the  coal  is  cut  under  to  hold  the  coal  and  keep  it  from 
falling  until  the  loader  is  ready  to  let  it  down  and  haul  it  out. 

James  v.  Winnifred  Coal  Co., Iowa ,  169  Northwestern  120,  p.  123. 

STABBER. 

A  term  employed  in  the  work  of  tubing  oil  and  gas  wells  to  tho 
person  whose  duty  it  is  to  guide  the  joints  suspended  by  a  rope  from 
the  derrick  to  connect  with  other  joints  placed  in  the  well* 

Long  V,  Foley, W.  Va. ^  96  Southeastern  794. 


"I    .  . 


MINING  CORPORATIONS. 

6HABES  OF  STOCK — NATURE  A8  PEOPE&TT. 

Shares  of  stock  in  a  corporation  do  not  constitute  negotiable 
paper,  but  are  sometimes  spoken  of  as  possessing  elements  of  quasi 
D^otiability  and  the  necessities  of  business  require  that  shares  of 
stock  shall  be  U-eated  prima  facie  as  evidence  of  unincumbered  own* 
ership  of  the  holder  thereof  named  in  the  certificate  and  upon  the 
books  of  the  company. 

Paine,  Webber  A  Co.  v.  Arkansas  &  Arizona  Copper  Co., Ark. ,  206  South- 
western 447,  p.  449. 

SITUS  OF  SHARES  OP  STOCK. 

Ordinarily  tlie  situs  of  shares  of  stock  of  a  mining  company  is  at 
the  residence  of  the  owner  or  at  the  domicile  of  the  corporation. 

Wanen  v.  Brofwn, Mass. ,  121  Northeastern  69,  p.  70. 

ISSUE    OF    STOCK — SUFFICIENCY    OF    CONSIDERATION — VALUE    OF 

SERVICES. 

The  constitution  of  Kentucky  (sec.  193),  provides  that  no  corpora- 
tion shall  issue  stock  except  for  an  equivalent  in  money  paid,  labor 
done,  or  property  actually  received  and  at  a  greater  value  than  the 
market  price  for  such  labor  or  property.  This  provision  forbids  the 
issue  of  stock  in  exchange  for  work  or  services  except  when  the 
market  price  of  such  work  or  services  shall  be  equal  to  the  par  value 
of  the  stock  issued. 

Detroit-Kentucky  Coal  Co.  v.  Bickett  Coal  &  Coke  Co.,  251  Federal  542,  p.  546. 
CONTRACT  FOR  SALE  OF  STOCK — CONSIDERATION. 

Under  the  Kentucky  constitution  and  statute  prohibiting  the 
issuing  of  corporation  stock  for  services  unless  the  value  of  the  serv- 
ices rendered  shall  equal  the  par  value  of  the  stock,  it  is  the  right 
and  duty  of  a  corporation  to  refuse  to  carry  out  a  contract  to  issue 
stock  in  payment  of  services  where  the  par  value  of  the  stock  is 
clearly  and  largely  in  excess  of  the  value  of  such  services;  and  the 
corporation  may  be  enjoined  and  specific  performance  of  such  a 
contract  can  not  be  enforced.  Such  a  contract  can  not  be  validated 
by  an  offer  on  the  part  of  the  purchaser  of  the  stock,  made  after 
the  suit  was  commencedi  to  pay  a  stated  sum  of  money  in  addition 
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to  the  services  rendered,  and  especially  where  there  was  nothing  to 
show  that  the  value  of  the  services  rendered  and  the  sum  proposed 
to  be  paid  equalled  the  amount  of  stock  proposed  to  be  issued. 

Detroit-Kentucky  Coal  Co.  v.  Bickett  Coal  A  Coke  Co.,  251  Federal  542,  p.  546. 

SALE  OP  STOCK — ^PAYMENT  IN  SERVICES — ENTIRE  CONTRACT — INVALID 

IN   PART. 

The  constitution  and  statutes  of  Kentucky  forbid  the  issuance  of 
corporate  stock  for  services  unless  their  value  shall  equal  the  face 
value  of  the  stock.  A  Kentucky  coal  company  largely  indebted  and  in 
failing  circumstances  entered  into  an  agreement  with  a  third  person 
by  which  the  capital  stock  of  the  coal  company  was  to  be  increased 
and  such  third  person  was,  in  consideration  of  securing  certain  stated 
financial  aid  for  the  corporation  and  by  which  it  could  pay  its  exist- 
ing debtS;  and  begin  the  mining  of  coal,  to  receive  and  to  have  issued 
to  him  51  per  cent  of  the  capital  stock  of  the  coal  company.  This 
contract  was  clearly  illegal  as  against  the  provisions  of  the  constitu- 
tion and  the  statutes  and  the  stock  provision  is  not  separable  from 
the  other  provisions  of  the  contract  so  that  the  remaining  provisions 
can  not  be  specifically  enforced.  The  finance  contract  and  the  sales 
contract  are  interdependent  and  are  interwoven,  the  substantial  con- 
sideration of  each  being  the  agreement  to  furnish  money  for  develop- 
ment and  operation.  The  contract  is  entire  and  as  an  inseparable  part 
is  void,  it  can  not  be  enforced. 

Detroit-Kentucky  Coal  Co.  v.  Bickett  Coal  &  Coke  Co.,  251  Federal  542,  p.  547. 
PROPERTY  OP   STOCKHOLDERS — SHARES  OF   STOCK — ^NATURE. 

In  most  aspects  the  property  of  stockholders  in  mining  corpora- 
tions in  their  respective  shares  of  stock  is  separate  and  distinct  from 
the  property  of  the  corporation.  But  in  a  remote  sense  a  certificate 
of  stock  is  an  interest  in  the  property  of  the  corporation  which  may 
be  in  a  State  diflferent  from  either  the  corporation  or  the  certificate 
of  stock. 

Warren  v.  Brown, Ma». ,  121  Northeastern  69,  p.  70. 

TRANSFER   OF   STOCK — BONA   FIDE   PURCHASER. 

Stock  brokers  purchasing  the  stock  of  a  mining  company  from  a 
stranger  or  selling  such  stock  on  the  market  under  their  guarantee 
are  not  entitled  to  protection  as  bona  fide  purchasers  and  can  not 
compel  a  reissue  of  stock  to  them  by  tke  corporation,  where  the 
certificates  had  been  embezzled  by  an  employee  who  from  a  room  in 
a  hotel  in  Kansas  City  wired  the  brokers  in  Boston  to  make  the  sale 
and  to  remit  proceeds,  and  who  subsequently  sent  a  second  wire 
removing  any  price  limit,  and  offering  to  accept  ten  to  twelve  cents 
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less  than  the  market  price  for  the  stock  and  insisted  on  a  sale  at  any 
price  and  of  a  prompt  return  of  the  proceeds;  and  where  the  name 
of  the  seller  was  not  the  name  in  the  certificates  of  stock  and  no 
effort  was  made  on  the  part  of  the  brokers  to  require  a  guarantee  of 
the  party  selling  or  to  require  the  seller  to  identify  himself  as  the 
owner  of  the  shares. 

Paine,  Webber  &  Co.  v.  Arkanaas  A  Arizona  Copper  Co., Ark. ,  206  South- 
western 447,  p.  449. 

AGENCY — SALE  OP   STOCK — OONSTRtJOTION. 

A  contract  of  agency  authorized  the  agent  to  sell  and  dispose  of 
the  shares  of  stock  owned  hy  the  principal  in  any  joint  stock  or  incor- 
porated company  hut  limited  the  agency  "to  cover  the  State  of 
Nevada  only/'  The  parties  to  the  agreement  had  been  engaged  as 
joint  owners  of  a  mine  and  mining  claims  in  Nevada  but  had  ceased 
to  be  jointly  active  and  the  principal  had  gone  to  a  foreign  country. 
The  Nevada  property  was  purchased  by  a  mining  company  organized 
in  the  State  of  Maine  and  the  parties  to  the  agreement  had  received 
shares  of  stock  of  the  mining  company  in  payment  for  their  interest 
in  the  mining  property  in  Nevada.  Read  in  the  light  of  the  relation 
of  each  of  these  parties  to  the  other  and  to  the  property  rights  cen- 
tering in  Nevada  the  contract  of  agency  must  be  construed  to  have 
reference  to  the  property  in  the  State  of  Nevada  although  the  mining 
corporation  had  its  residence  in  the  State  of  Maine. 

Warren  v.  Brown, Maas. ,  121  Northeastern  69,  p.  70. 

BIGHT    OF     STOCKHOLDER     TO     SUB — RELATION     OP     STOCKHOLDER — 

PLEADING. 

In  an  action  hy  a  stockholder  against  a  mining  corporation  and 
others  to  rescind  certain  alleged  fraudulent  transactions  on  the  part 
of  the  corporation^  an  averment  that  the  complainant  owned  a  certain 
percentage  of  the  stock  of  the  corporation  is  sufficient  to  show  him  to 
bo  a  stockholder  and  the  question  of  whether  he  should  be  permitted 
to  maintain  the  suit  is  a  matter  of  defense. 

Steite  V.  Old  Dominion  Copper  Min.  &  Smelting  Co.,  N.  J.  Equity ^ 

104  AUantic  214,  p.  215. 

SUIT  BY  STOCKHOLDER — ^FAILURE  TO  REQUEST  CORPORATION  TO  SUB. 

A  stockholder  of  a  foreign  corporation  brought  suit  for  the  rescis- 
sion of  certain  alleged  fraudulent  transactions  or  in  Ueu  thereof  for 
an  accoimting.  A  motion  for  a  nonsuit  can  not  be  sustained  on  the 
ground  that  there  is  no  sufficient  showing  of  an  effort  to  have  the 
corporation  sue  for  the  alleged  wrong  and  no  sufficient  excuse  for 
not  making  such  effort,  where  it  appears  from  the  bill  that  the  cor- 
poration itself  had  long  since  been  abandoned  by  the  officers  and 

103685*— 19— BuU.  179 i 
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managing  agents  charged  with  the  fraudulent  transaction,  and 
where  the  allegations  of  the  bill  show  sufficient  reason  for  suit  by 
a  stockholder  instead  of  the  corporation  itself. 

Steitz  V.  Old  Domimon  Copper  Mia.  A  SmeltiD^  Co., N.  J.  Equity ,  104 

Atlantic  214,  p.  215. 

stookholdbb's  surr — ^parties — fraud  and  aooounting, 

A  stockholder's  suit  demanding  a  rescission  of  certain  alleged 
fraudulent  transactions^  or  an  accounting  of  the  resultant  profits  of 
such  transaction,  will  not  be  dismissed  in  view  of  the  New  Jersey 
chancery  rule  because  the  original  corporation  which  had  in  fact 
long  ceased  to  exist  and  the  new  corporation  that  was  formed  as  a 
culmination  of  the  allied  fraudulent  transaction  were  aot  made 
parties,  where  the  persons  and  corporations  perpetrating  the  alleged 
fraud  were  parties  to  the  suit. 

Steits  y.  Old  Dominion  Copper  Min.  &  Smelting  €k>.,  — *-  N.  J.  Equity  -^ — ^  1&4 
Atlantic  214,  p.  215. 

arrOGKHOLDER's   surr — ^LACnOES — ^WiEAWNO. 

A  suit  by  a  stockholder  for  the  rescission  of  alleged  fraudukmt 
transactions  by  the  officers  and  managing  agents  of  Hie  corporation 
will  not  be  dismissed  on  the  ground  of  laches  and  for  a  failure  for  a 
period  of  25  years  to  sue,  where  the  allegations  of  the  bill  are  suffi- 
cient to  show  a  reasonable  excuse  for  the  delay. 

Steitz  V.  Old  Domiaioa  Copper  Min.  &  Smelting  Co.,  N.  J.  Equity ,  104 

Atlantic  214,  p.  215. 

STOCK  HELD  IN  TRUST  UNDER  POOLING  AGREEMENT — AUTHORITY   TO 

SELL. 

The  owners  of  mining  property  in  Nevada  sold  it  to  a  mining 
company  organized  in  Maine  and  accepted  shares  of  the  stock  iii 
payment  for  the  property.  Thereafter  a  pooling  agreement  was 
entered  into  by  the  stockholders  and  all  the  stock  transferred  to  a 
trustee  to  hold  under  that  agreement.  One  of  the  former  joint 
owners  of  the  mining  property,  who  had  left  the  coimtry,  gave  his 
former  joint  owner  a  power  of  attorney  to  sell  the  shares  of  stock 
owned  by  him  in  any  ''joint  stock  or  incorporated  company,"  but 
limited  the  power  ''to  cover  the  State  of  Nevada  only.*'  Tliis 
authority  when  construed  in  connection  with  the  relation  of  the  parties, 
their  former  joint  ownership  of  the  mining  property,  the  sale  and 
acceptance  of  the  stock  in  payment  was  sufficiently  broad,  as  against 
the  express  limitation,  to  authorize  the  agent  to  sell  and  dispose  of 
the  stock  of  the  Maine  mining  company  held  in  trust  under  the  pool- 
ing agreement;  and  the  principal,  executing  the  power  of  attorney, 
can  not  compel  the  mining  comany  to  issue  to  him  shares  of  stock  iu 
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lieu  of  those  sold  a&d  traaaferred  by  the  trustee  under  the  pooling 
agreement. 

Wairen  v.  Brown» ,  Mass. ,  1721  Northeastern  69,  p.  70. 

AUTHORITY  OP  PRESIDENT  TO  EXECUTE  NOTES. 

The  president  of  a  mining  corporation  has  no  implied  authority 
to  execute  notes  of  the  company  without  the  consent  or  order  of  the 
directors.  The  fact  that  the  president  owned  nearly  all  of  the  stock 
does  not  giro  him  such  authority. 

Goodman  Mfg.  Co.  t.  Mammoutli  Vein  Goal  Co., Iowa ,  16S  Northwestern 

912,  p.  914. 

AUTHOBITT  OP  PRESIDENT — GRANT  OP  LAND — BRIGHT  OP  WAT. 

The  hoard  of  directors  of  a  sulphur-mining  company  authorized 
it8  president  to  sell  and  convey  to  a  canal  company  a  right  of  way 
through  and  across  its  property.  By  inadvertance  or  otherwise  the 
conveyance  by  the  president  was  for  the  land  itself  to  be  covered  by 
the  right  of  way.  The  president,  under,  the  authority  given  him  to 
wnyey  a  right  of  way,  which  is  only  a  servitude,  had  no  power  to 
convey  and  transfer  the  fee  simple  title  to  the  land,  and  the  corpo- 
ration may,  by  proceedings  in  equity,  set  aside  the  conveyance  or 
confirm  it  as  a  sale  of  a  servitude  only. 

LodfliaDa  Sulphur  Min.  Co.  v.  Brunstone,  etc.,  Canal  Co., La. ,  79  Southern 

324,  p.  325. 

UNAUTHORIZED       CONVETANCS      BT       PRESIDENT — ^REFORMATION 

DENIED. 

The  board  of  directors  of  a  mining  corporation  by  a  resolution 
authorized  its  president  to  execute  a  deed  or  instrument  conveying 
a  ri^t  of  way  to  a  canal  company  for  a  canal  over  and  through  the 
lands  of  the  mining  company.  The  president,  inadvertently  or 
otherwise,  executed  a  deed  absolute  for  the  strip  of  ground  for  the 
canal  instead  of  a  deed  granting  a  mere  servitude  and  right  of  way. 
The  mining  company  is  not  entitled  to  a  reformation  of  the  deed  of 
conveyance  in  the  absence  of  proof  of  a  mistake  on  the  part  of  the 
canal  company.  The  estate  in  the  land  desired  by  the  canal  com- 
pany and  its  intention  in  this  regard  could  be  shown  only  by  proof 
of  a  resolution  of  the  board  of  directors  of  the  canal  company;  and 
in  the  absence  of  such  proof  a  reformation  of  the  instrument  must 
be  denied,  as  equity  can  reform  an  act  only  to  make  it  conform  to 
the  true  intention  of  the  parties. 

Louisiana  Sulphur  liin.  Co.  v.  Brunstcme,  etc. ,  Canal  Co.,  — ^  La. ,  79  Southern 

324,  p.  326. 
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KNOWLEDGE  OP  OFFICERS — INNOCENT  PURCHASER. 

A  mining  corporation  taking  the  assignment  of  an  oil  and  gas 
lease  from  its  principal  oflBcers,  who  had  full  information  of  the  rights 
of  third  persons,  can  not  occupy  the  position  of  an  innocent  purchaser 
without  notice. 

WallawaUa  Oil,  Gaa  &  Pipe  Line  Co.  v.  Vallentine, Wash. ,  174  Pacific 

980,  p.  981. 

AGENCY — DECLARATIONS  OF  AGENT — ^RES  GESTAE. 

Where  an  agency  is  prima  facie  established  by  the  acts  of  the 
alleged  agent  in  the  sale  and  conveyance  of  mining  property,  the 
declarations  of  the  alleged  agent  are  admissible  in  corroboration 
where  they  constitute  a  part  of  the  res  gestae  and  were  made  at  the 
time  of  the  transaction  and  may  show  that  the  agent  acted  as  such 
and  not  on  his  individual  account. 

Hope  V.  Berger  Min.  Co., Cal.  App,  ,  174  Pacific  932,  p.  934. 

AGENCY — PROOF. 

In  an  action  by  a  corporation  in  relation  to  mining  property  pur- 
chased by  it  through  a  promoter  the  acts  themselves  of  the  pro- 
moter are  competent  evidence  of  his  agency. 

Hope  V.  Beiiger  Min.  Co., Cal.  App. ,  174  Pacific  932,  p.  933. 

CORPORATE      LIABHJTY      STATUTE — APPLICATION      TO      INJURIES. 

The  Arkansas  corporate  liability  act  (Acts  1913,  p.  734),  as  cor- 
rectly published  by  the  secretary  of  state,  applies  to  all  injuries 
inflicted  by  a  corporation  and  is  not  confined  to  injuries  in  death 
cases  only. 

Athletic  Min.  &  Smelting  Co.  v.  Sharp, Ark. ,  205  Southwestern  695,  p.  697. 

LIABILITY  OF   PROMOTERS — FRAUD — PROOF   AND  INFERENCES. 

A  corporation  was  organized  to  purchase  and  operate  a  mining 
property  in  Montana.  One  of  its  organizers  was  active  in  its  pro- 
motion and  after  the  oi^anization  of  the  company  sold  his  stock. 
In  an  action  against  the  estate  of  the  deceased  organizer  and  stock- 
holder it  was  charged  that  as  a  promoter  he  was  interested  with  an 
agent  who  sold  the  mining  property  to  the  corporation  and  received 
a  share  of  the  commission  but  fraudulently  concealed  the  fact  from 
his  associates  and  that  he  represented  that  in  the  purchase  of  the 
property  no  commission  was  to  be  paid  out  of  the  purchase  money. 
The  evidence  showed  that  the  deceased  promoter  did  receive  a  large 
sum  from  the  purchase  money  paid  for  the  property,  but  it  was 
reasonably  possible  under  the  evidence  that  it  was  received  by  him 
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for  a  different  purpose  and  one  that  did  not  involve  Lim  in  the 
alleged  breach  of  faith  and  the  alleged  fraud  on  his  associates.  But 
his  death,  instead  of  permitting  adverse  inferences,  made  it  necessary 
to  show  his  alleged  fraud  by  substantial  proof ,  and  the  evidence  in 
support  of  the  charge  of  fraud  is  not  such  as  to  warrant  a  decree 
against  his  estate. 
Gould  Mines  Go.  v.  Bauer,  250  Federal  770,  p.  778. 

LEASE  OF  LAND — LIABILITY  FOB  IMPROVEMENTS. 

A  mining  company  leased  its  land  by  an  oral  contract  to  a  lessee 
and  orally  agreed  that  the  lessee -might  remove  improvements  placed 
upon  the  land,  but  if  preferred  the  mining  company  would  pay  the 
lessee  the  value  of  such  improvements.  The  oral  lease  was  void 
under  the  statute  of  frauds  and  was  determinable  at  the  pleasure 
of  the  mining  company.  But  the  agreement  to  pay  for  the  improve- 
ments was  not  within  the  statute  of  frauds  and  on  the  termination 
of  the  lease  by  the  mining  company  it  was  liable  to  the  lessee  for 
improvements  upon  the  ground,  and  this  liability  included  the  value 
of  fruit  trees  or  an  orchard  planted  upon  the  land  by  the  lessee. 

Fredell  v.  Orman  Min.  Co., N.  C. ,  97  Southeaetcrn  386,  p.  387. 

CONTRACTS    OF    INDIVIDUAL    AND    OP    CORPORATION — ENFORCING. 

A  contract  by  which  the  individual  contractors  agreed  to  pay  for 
the  development  of  mining  property  and  by  which  a  mining  coipo- 
ration  undertook  to  issue  certain  stock  and  pay  certain  dividends 
to  the  contractees  developing  the  mining  property,  is  so  far  separable 
that  both  contracts  could  be  enforced  in  a  single  action,  or  the  two 
could  be  enforced  in  separate  actions.  The  fact  that  an  action  ha4 
been  brought  to  enforce  the  entire  agreement,  and  the  court  dis- 
claimed it  power  to  pass  upon  one  part  of  the  agreement,  is  not  a 
bar  to  a  subsequent  action  against  the  mining  company  to  enforce 
the  part  of  the  agreement  ratified  and  assumed  by  it. 

Bdts  v.  Great  Weet  Lead  Hfg.  Co.,  251  Federal  696,  p.  699. 

EVIDENCE — ADMISSIBILITY  OP   BOOK  ENTRIES. 

In  an  action  against  a  mining  corporation  to  recover  the  salary 

of  the  mine  manager  the  entries  in  the  books  of  the  company  made 

by  the  mine  manager  showing  the  amount  of  his  salary  due  monthly 

are  properly  admissible  in  evidence. 

Schneider  v.  Oakman  Ck)nfiolidated  Min.  Co., Cal.  App. ,  176  Pacific  177, 

p.  178. 
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SiXAKT  OF    MINE  MANAOEB — ^AOBEEMENT — CONTINUED  BBBYICE. 

A  minmg  cOTporation  employed  «  mine  manager  at  a  stated  salary 
per  montli  from  June  3,  1911,  to  January  1,  1913.  After  the  expira- 
tion of  this  time  the  mine  manag^^  continued  working  about  the 
affairs  of  the  company,  keeping  the  mine  in  condition  to  show  to 
prospective  purchasers,  performing  assessment  work  on  the  dainas, 
and  otherwise  continued  working  for  the  company.  Hie  law  is  that 
where  a  person  employed  at  a  fixed  salary  continues  in  the  same 
employment  without  any  new  contract,  the  presumption  is  that  the 
continued  employment  is  at  the  same  salary. 

Schideder  v.  Oakman  Goiuolidated  Hln.  Co., Oal.  App. ^  176  PtMific  177, 

p.  178. 

BOOK   AC0OUNT8 — STATirTB    OF   UMITAIIONS — ^PBOiaSE   TO    PAT. 

A  mining  corporation  owed  $1,500  as  a  balance  of  the  purchase 
price  of  a  mining  claim  and  a  mine.  On  beginning  operations  the 
mining  company  employed  the  seller  as  its  mine  manager  at  a  stated 
salary  per  month.  The  monthly  items  of  salary  were  entered  in  the 
boofe  of  the  company  and  paid  for  the  period  of  employment.  The 
mine  manager  continued  working  for  the  company  without  a  renewal 
contract  and  subsequently  entered  the  salary  indebtedness  as  an 
item  in  his  account  due  from  the  company.  In  an  action  to  recover 
the  amount  of  the  unpaid  salary  and  the  balance  of  the  purchase 
price  the  mining  company  can  not  successfully  plead  the  statute  of 
limitations  to  the  SI, 500  item,  where  the  president  and  officers  of 
Uie  company  had  promised  in  writing  that  the  claim  wouM  be  paid, 
or  that  '^  the  matter  will  surety  be  taken  care  of  in  due  time." 

Schneider  v.  Oakman  Oonsolidated  Min.  Co., Gal.  App. ,  176  Pacific  177 » 

p.  179. 

INDEBTEDNESS — ^ACCOUNTS   STATED — ^FAILURE  TO  OBJECT. 

A  mining  corporation  requested  its  mine  manageer  to  raider  an 
account  for  his  services  and  for  ail  sums  he  claimed  to  be  due  him 
from  the  corporation.    Pursuant  to  the  request  the  mine  manager 

submitted  the  statement  of  his  account  showing  all  items  due.  Wlien 
the  account  was  rendered  it  became  the  duty  of  the  mining  company 
to  make  seasonable  objection  thereto  if  any  it  had^  and  on  failure  to 
do  6o  the  account  became  an  account  stated  and  the  foundation  of  an 
independent  cause  of  action  which  rests  thereon  when  a  reasonable 
time  has  elapsed  without  any  objection  being  made  thereto.  Under 
certain  circumstances  a  failure  to  object  for  six  months  is  unreasona- 
ble and  in  one  instance  where  a  space  of  25  days  elapsed  without 
objection  being  made  on  the  part  of  the  debtor  it  was  sufficient  to 
establish  the  accouilt  as  an  account  stated. 

Schneider  v.  Oakmaa  Consolidated  Min.  Co., Cal.  App. ,  176  Pacific 

177,  p.  179. 
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AcnOK  AOAmar — spboial  ap!peaaanoe — jxmiSDicnoK  of  cotTsr. 

A  mining  company  entered  a  special  appearance  to  an  action  and 

moved  the  court  to  vacate,  quash,  and  annul  the  service  of  summons. 

This -did  not  invoke  the  jurisdiction  of  the  court  and  give  the  court 

jurisdiction  of  the  person  of  the  corporation,  but  constituted  a  special 

appearance  only.    On  the  overruling  of  its  motion  the  defendant  cor- 

poration  did  not  waive  its  objection  to  the  jurisdiction  by  pleading  to 

the  merits  without  asking  aflSrmative  relief. 

Matson  v.  Kennecott  MiAee  Co., ^Waah. ,  175  Pacific  182. 

Matflon  V.  Kennecott  Mines  Co.,  Wash.  ,  171  Pacific  1040,  rehearing 

granted. 
See  Macario  v.  Alaska  Gastineau  Min.  Co.,  96  Wash.  458, 165  F^fic  73. 

FAILUSB   TO   APPEAB   AT   TRIAL — ^BELIEF   FROM   JUDGMENT. 

Where  there  has  been  a  trial  of  a  case  in  the  absence  of  defendant 
mining  corporation,  or  where  a  default  judgment  was  rendered  on 
failure  of  the  mining  corporation  to  answer  and  no  exceptions  were 
saved  to  the  action  of  the  trial  court,  the  rulings  of  the  court  can  not 
be  reviewed  on  appeal  unless  the  questions  raised  are  jurisdictional. 

Uncle  Sam'8  Oil  Co.  v.  Richarda, Okla. ,  176  Pacific  240. 

FOREIGN  CORPORATION — ^VBNUE  OF   SUITS. 

The  statute  of  Alabama  (sec.  6112,  Code)  provides  that  a  foreign 
or  domestic  corporation  may  be  sued  in  any  coimty  in  which  it  does 
business  by  agent.  « 

Tennessee  Coal,  Iron,  etc.,  Co.  v.  Bunn, Ala. ^  79  Southern  360,  p.  361. 

FOEEIGN   CORPORATION — ^VENUE   OF   SUITS — ^LEGISLATIVE   AUTHORITY. 

The  legislature  was  the  sole  and  exclusive  judge  of  the  expediency 
and  wisdom  of  the  statute  making  foreign  corporations  suable  in 
places  other  than  that  named  in  the  constitution  so  long  as  the 
rights  thereby  guaranteed  were  not  affected,  and  the  legislature  may 
grant  the  right  to  sue  a  foreign  corporation  in  counties  other  than 
those  expressly  enumerated  in  the  constitution. 

Pndrie  Oil  &  Gas  Co.  V.  District  Court, Okla. ,  174  Pacific  1066,  p.  1057. 

FOREIGN    CORPORATION — ^VENUB    OF    SUITS — VALIDITY    OF    STATUTE. 

The  constitution  of  Oldahoma  authorizes  suits  to  be  maintamed 
against  a  foreign  corporation  '*in  the  coimty  where  an  agent  of  such 
corporation  may  be  foimd,  or  in  the  county  of  the  residence  of  the 
plaintiff,  or  in  the  county  where  the  cause  of  action  may  arise." 
The  act  of  1911  (Session  Laws  1910-11,  p.  46)  authorizing  suits  to 
be  filed  aganist  any  foreign  corporation  doing  business  within  the 
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State  in  any  county  where  the  corporation  has  property  is  not  un- 
constitutional. 

Prairie  Oil  A  Gaa  Co.  v.  Diatrict  Court, Okla. ,  174  Pacific  1056,  p.  10^7. 

SUIT  AGAINST  FOREIGN   CORPORATION — JURISDICTION  OP  COURT. 

A  resident  stockholder  of  New  Jersey  brought  suit  in  that  State 

against  a  certain  named  foreign  corporation  and  others  for  alleged 

fraudulent  transactions  of  the  officers  and  managing  agents  of  such 

foreign  corporation  in  which  the  complainant  held  stock  and  by 

reason  of  which  transactions  he  was  defrauded  and  damaged.     A 

motion  to  dismiss  the  bill  on  the  ground  that  the  court  has   no 

jurisdiction  to  investigate  the  affairs  of  a  foreign  corporation  where  it 

had  no  property  within  the  State  can  not  be  sustained  where  the 

matters  involved  in  the  bill  are  not  internal  matters  of  such  foreign 

corporation   but   are    matters    based    upon    allegations    of    fraud 

committed  by  officers  and  directors  of  the  corporation  against  its 

stockholders. 

Steitz  V.  Old  Dominion  Copper  Min.  &  Smelting  Co., N.J.  Equity ,  104 

Atlantic  214,  p.  215. 

"doing   business" — TAXATION   OP  TANK   CARS.  ' 

The  New  Jersey  Tank  Line  Company  has  its  principal  business 
office  in  the  State  of  New  York,  its  business  consists  in  owning  arid 
keeping  in  repair  and  leasing  to  railroads  its  tank  cars.  Its  leases 
are  made  in  New  York  City  and  its  rents  are  paid  there.  It  receives 
a  certain  mileage  from  the  railroad  over  which  its  tank  cars  are 
operated  by  the  lessees  and  this  is  paid  as  part  of  the  rental  and  the 
business  of  operating  such  tank  cars  is  entirely  that  of  the  lessees. 
The  tank  company  has  no  office,  place  of  business,  agent,  or  employee 
in  Louisiana  and  is  consequently  not  '^ doing  business"  in  that  State 
and  the  statute  of  Louisiana  does  not  confer  authority  upon  the  State 
board  of  appraisers  to  assess  tank  cars  within  the  State. 

Union  Tank  Line  Co.  v.  Day,  143  La. ,  79  Southern  334,  p.  335. 

malicious   prosecution — ^LIABILITY. 

A  mining  corporation  is  liable  on  a  charge  of  malicious  prosecution 
where  it  wrongfully  procured  the  arrest  and  subsequent  criminal 
proceedings  on  the  chaise  that  the  person  arrested  was  a  labor  agent 
acting  without  a  license  under  the  Virginia  law,  although  the  person 
making  the  arrest  was  in  the  employ  of  a  special  detective  agency  but 
was  giving  his  entire  time  and  attention  to  the  service  and  interests 
of  the  mining  company,  and  where  the  company  called  him  a  special 
officer  and  secured  him  from  the  detective  agency,  and  his  duties  in 
part  were  to  look  after  the  labor  situation,  including  any  violation  of 
law  occasioned  by  labor  agents  and  where  the  warrant  for  the  arrest 
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waa  issued  at  Ibe  instance  of  the  general  superintendent  of  the  mining 
company,  and  where  the  warrant  was  subsequently  dismissed  by 
order  of  the  superintendent  without  further  prosecution. 

Clipchfield  Goal  iCorp,  y.  Redd, W.  Va. ,  96  Southeastern  836,  p.  838. 

MAUCIOUS   PBOSBCUTION — ARREST   BY   PUBLIC   OFFICER — ^LIABILITY. 

A  mining  corporation  can  not  escape  liability  fof  malicious  prose- 
cution on  the  ground  that  the  officer  making  the  arrest  was  acting 
within  his  public  duties  and  authority  and  was  not  the  agent  of  the 
mining  company,  where  it  appeared  that  the  special  officer  was  em- 
ployed by  a  detective  agency,  but  he  had  given  his  entire  time  and 
attention  to  the  service  and  interests  of  the  mining  company  and  was 
called  its  special  officer  and  was  secured  from  the  detective  agency 
for  the  purpose  of  keeping  order  in  and  around  the  camp  and  his 
duties  included  looking  after  the  labor  situation  and  any  violation  of 
law  occasioned  by  labor  agents. 

Clinchfield  Coal  Corp.  v.  Redd, W.  Va. ,  96  Southeastern  836,  p.  839. 

HAUOIOUS  PROSECUTION — ^LEQAL  ADVICE — ^DEFENSE. 

In  order  that  legal  advice  may  be  used  as  a  shield  against  a  suit 
for  malicious  prosecution  instituted  against  a  mining  corporation, 
the  legal  advice  must  be  given  by  a  person  accepted  and  licensed 'by 
the  courts  as  one  learned  in  the  law  and  competent  to  be  advisor  to 
clients  and  to  the  court.  But  a  mere  consultation  with  a  justice  of 
the  peace  on  the  part  of  the  superintendent  of  a  mining  company  and 
the  issuance  of  a  warrant  at  the  instance  or  the  superintendent  can 
not,  in  any  sense,  be  deemed  legal  advice  within  the  meaning  of  the 
rule. 

Clinchfield  Coal  Corp.  v.  Redd, W.  Va. ,  96  Southeastern  836,  p.  839. 

POBFETTURE  OF  FRANCHISE — CONSTITUTIONAL   AND   STATUTORY   PRO- 
VISION— CONSTRUCTION. 

A  constitutional  or  statutory  provision  for  the  forfeiture  of  a  charter 
of  a  mining  corporation  to  become  effective  before  any  legal  step  has 
been  taken  on  the  part  of  the  State  for  the  assertion  of  the  forfeiture 
is  in  derogation  of  the  common  law  and  must  be  strictly  construed. 

Elliott's  Knob  Iron,  Steel  A  Iron  Co.  v.  State  C<»rporation  Commiasion, Va. 

,  96  Sontheaetem  353,  p.  356. 
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FORFEITURE   OF    CHARTER — STATUTORY    FORFEITURE    WITHOUT   JUDI- 
CIAL FROCEEDIKOS. 

It  requires  strong  and  unmistakable  language  to  authorize  a  court 
to  hold  that  the  legislature  intended  to  dispense  with  all  judicial 
proceedings  declaring  a  forfeiture  of  a  charter  and  the  dissolution  of 
a  corporation. 

Elliott's  Knob  Iron,  Steel  A  Iron  Co.  v.  State  Corporatian  ComniisBion, Va. 

,  96  Southeastern  363,  p.  356. 

PRESUMPTION   OF  CONTINUED   EXISTENCE — ^FORFEITURE  OF  CHARTER. 

Every  presumption  is  in  favor  of  the  continued  existence  and 
against  the  conclusion  that  the  charter  of  a  corporation  has  been 
forfeited  and  courts  are  disinclined  to  hold  that  the  charter  of  a  cor- 
poration  has  been  forfeited,  where  neither  the  Commonwealth  nor  a 
private  person  is  claiming  that  such  forfeiture  has  occurred. 

Elliott's  Knob  Iron,  Steel  &  Iron  Co.  v.  State  Corporation  CommisBion, Va. 

,  96  Southeastern  353,  p.  356. 

FAILURE  TO  PAT  REGISTRATION  FEB — ^FORFETTURB  OF  CHARTER. 

The  constitution  and  statutes  of  Virginia  require  mining  corpora- 
tions to  pay  annual  registration  fees  and  also  provide  for  the  making 
of  annual  reports.  The  failure  to  pay  the  registration  fee  or  to  make 
the  annual  report  shall  after  a  stated  time  operate  as  a  revocation  and 
annulment  of  the  charter  of  any  such  corporation.  The  object  of 
these  provisions  is  not  the  forfeiture  of  the  charter  but  the  collection 
for  the  Commonwealth  from  every  corporation  of  an  annual  regis- 
tration fee  and  to  compel  the  making  of  annual  reports.  The  revo- 
cation and  annulment  of  the  charter  on  failure  is  a  penalty  to  be 
imposed  for  the  failure  of  a  corporation  to  do  the  acts  required.  It 
is  the  manifest  intent  of  the  constitution  and  statutes  that  a  corpora- 
tion shall  continue  in  existence  as  a  source  of  revenue  to  the  Common- 
wealth and  a  forfeiture  of  its  charter  defeats  such  purpose.  The  con- 
stitutional provision  is  not  self-executing  and  the  mining  company 
can  not  claim  that  by  its  failure  to  pay  its  annual  registration  fee  it 
ipso  facto  forfeited  its  charter  and  its  existence  was  so  far  ended 
and  it  was  not  in  beings  so  as  to  be  assessable  with  any  registration 
fee  or  franchise  tax  for  succeeding  years. 

Elliott's  Knob  Iron,  Steel  &  Iron  Co.  v.  State  Coipoiation  CommiflBdoay Va. 

,  96  Southeastern  353,  p.  356. 


PRINCIPAL  AND  AGENT. 

▲GENOT  CONTBAOT — OONSTBUCTiOK. 

It  is  permiasiye  to  show  the  circumstances  under  which  a  written 
instrument  was  executed  so  far  as  actually  or  presumably  present  to 
the  minds  of  the  parties  for  the  purpose  of  enabhng  a  court  to  under- 
stand their  situation  and  to  apply  their  words  to  the  right  subject 
matter  in  the  light  of  all  the  attendant  conditions.  Parol  testimony 
is  admissible  in  such  case,  not  to  conU*ol  the  written  words  but  to 
apply  them  to  their  proper  objects. 

Wairen  v.  Brown, Mass. ,  121  Northeastem  69,  p.  70, 

COXTRACT    OF    AGENCY — CONSTBUCTION — ^SALB     OF    MINING     STOCK. 

The  owner  of  certain  mining  stock  executed  a  power  of  attorney  to 
another  owner  of  the  same  stock  authorizing  the  attorney  in  fact  to 
demand  and  receive  sums  due  him  for  or  in  respect  to  any  share,  stock, 
or  interest  which  he  owned  and  to  sell  and  absolutely  dispose  of  such 
shares  of  stock  and  generally  to  act  in  relation  to  lus  estate  as  fully 
as  he  could  do  if  personally  present.  The  power  of  attorney  was  to 
remain  in  force  one  year  and  to  cover  the  State  of  Nevada  only.  This 
power  of  attorney  or  contract  of  i^ency  was  sujficiently  comprehen- 
sive to  authorize  the  attorney  in  fact  to  transfer  the  interest  of  the 
person  executing  the  power,  although  no  shares  of  stock  stood  in  his 
name,  but  he  was  the  beneficial  owner  of  stock  standing  in  the  name  of 
a  third  person  who  held  such  stock  as  trustee  solely  for  the  purpose 
of  executing  a  pooling  agreement.  The  beneficial  right  of  the  prin- 
cipal in  the  shares  thus  held  was  included  in  the  descriptive  words '  ^  in- 
terest in  any  incorporated  company,"  used  in  the  power  of  attorney. 

Warren  v.  Brown, Mass. ,  121  Northeastern  69,  p.  70. 

FSOOF  OF  AGBNCT — ^ACTS  OF  AGENT.  . 

In  a  controversy  over  the  title  to  mining  property  where  the  sale 
was  n^otiated  by  a  person  representing  himself  to  be  the  agent  of 
the  owner,  the  acts  themselves  of  the  alleged  agent  are  competent 
evidence  of  his  agency. 

Hope  V.  Berger  Min.  Co., Cal.  App. ,  174  Pacific  932,  p.  933. 

ADMISSIBILITY  OF  DECLARATION  OF  AGENT. 

A  prima  facie  case  of  agency  on  the  part  of  a  promoter  of  a  corpora- 
tion in  making  a  sale  of  mining  property  to  the  corporation,  may  be 
made  by  proof  of  the  acts  of  the  alleged  agent.    When  such  prima 

39 


40  MINING  DECISIONS,  SEPTEMBER  TO  DECEMBER,  1918. 

facie  case  is  made  then  the  declarations  of  the  agent  in  making  the 
sale  are  admissible  in  evidence  as  a  part  of  the  res  gestae. 

Hope  V.  Berget  Min.  Co., Cal.  App. ,  174  Pacific  932,  p,  9^. 

POWER     OF     ATTORNEY — CONSTRUCTION — ^PLACE     OP     PERFORMANCE, 

A  power  of  attorney  executed  by  the  owner  of  a  mining  company 
organized  in  the  State  of  Maine  for  the  purpose  of  owning  and  oper- 
ating mining  property  in  the  State  of  Nevada  authorized  the  agent 
and  attorney  in  fact  to  sell  and  dispose  of  any  shares  of  stock  held  by 
the  grantor  in  any  joint  stock  or  incorporated  company.  The  power 
of  attorney  was  to  remain  in  force  one  year  and  "  to  cover  the  State 
of  Nevada  only."  The  limitation  of  the  power  to  the  State  of  Nevada 
means  that  the  power  of  attorney  was  to  be  exercised  as  to  property 
either  physically  located  within  that  State  or  deriving  its  value  from 
ownership  of  property  physically  located  within  that  State.  The 
principal  and  the  agent  had  engaged  as  joint  owners  of  a  mine  and 
mining  claims  in  Nevada,  but  had  ceased  to  be  conjointly  active  and 
the  grantor  had  gone  to  a  foreign  country.  He  was  giving  to  his 
coadventurer  a  power  of  attorney  with  a  wide  grant  of  authority  for 
all  practical  purposes,  but  was  confining  it  to  matters  connected  with 
their  common  right's  in  mining  interests,  and  there  was  no  other  sub- 
ject matter  upon  which  it  could  operate,  and  the  grantor  had  no  prop- 
erty in  Nevada  except  that  comiected  with  the  mining  venture  in 
which  he  and  the  attorney  in  fact  were  interested;  and  the  agreement 
must  be  construed  to  mean  that  it  was  to  be  effective  respecting  all 
properties  which  derived  their  value  from  real  or  personal  estate 
located  within  the  State  of  Nevada. 

Warren  v.  Brown, Mass. ,  121  Northeastern  69,  p.  70. 

LABOR  AGENT — CONSTRUCTION  OF  STATUTE. 

The  statute  of  Virginia  provides  that  any  person  who  solicits,  hires, 
or  contracts  with  laborers  to  be  employed  by  persons  other  than  him- 
self and  every  agent  of  such  person  shall  be  deemed  to  be  a  labor 
agent.  Every  such  person  who  shall  without  a  Ucense  conduct  busi- 
ness as  a  labor  agent  is  subject  to  a  fine.  This  statute  can  not  be  con- 
strued to  apply  to  ''every  agent  of  any  person  who  hires  laborers" 
and  not '  *  every  agent  of  any  person  who  hires  laborers  for  others  than 
himself."  The  statute  does  not  prohibit  any  person,  or  the  agent  of 
any  person,  who  needs  men  for  his  own  work  from  hiring  them  with- 
out obtaining  a  Ucense.  What  the  statute  aimed  at  was  ''irrespon- 
sible and  itinerant  labor  agents,"  and  the  words  "and  every  agent  of 
such  person"  plainly  and  unmistakably  refer  to  the  person  "who 
hires"  as  a  labor  agent  and  not  to  the  "persons  other  than  himself" 
for  whom  the  laborers  are  hired. 

Clinchfield  Coal  Corp.  v.  Redd, W.  Va. ,  96  Southeaetem  836,  p.  843. 
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BALE  OF   MINIKQ    CLAIM    BY   AGENT — GRATIFICATION    BY    PRINCIPAL — 

ESTOPPEL. 

Where  one  person  without  title  or  authority  from  the  real  owner  of 
n  mining  claim  assumes  to  seU  and  convey  the  claim  and  the  true 
owner  knowing  the  facts  consents  to  and  accepts  the  proceeds  of  the 
sale  m  full  satisfaction  of  his  interest,  it  should  in  equity  operate  aa  a 
confirmation  of  the  imauthorized  sale  and  preclude  the  real  owner 
from  thereafter  asserting  his  legal  tide.  A  sale  under  such  circum- 
stances is  treated  as  the  act  of  the  real  owner,  or  it  operates  in  connec- 
tion with  the  receipt  of  the  purchase  money  as  an  agreement  on  his 
part  to  sell  to  the  purchaser  and  as  payment  by  the  latter  to  the  true 
owner  of  the  consideration. 

Moore  v.  Rocheeter  Weaver  Min.  Co.» Nevada ^  174  Pacific  1017.  p.  1018 


LAND  DEPABTHrarr. 

Bim£AU  TO  DISPOSE  OF  PUBUC  ULVDS — KKCUJBlWEMEaa. 


The  sale  and  dispoBal  of  the  public  lands,  induding  o3  lands,  has 
been  plaeed  by  statute  under  tbe  control  of  tlie  Land  Department,  at 
the  head  of  whidi  is  the  Secretary  of  the  Interior,  and  which  inchides 
a  bureau  headed  by  the  Commissioner  of  the  General  Land  CM&ce, 
to  nrhom,  as  a  special  tribunal  with  quasi  judidal  i>owei3«  Congress 
has  confided  the  execution  of  the  laws  enacted  for  the  sale  and  dis- 
posal of  the  various  kinds  of  public  lands. 

Devil's  Den  Conaolidated  Oil  Co.  r.  United  tStates,  251  Federal  54S,  p.  S54. 
JURISDICTION   AND  JURISDICTION   OF   COURT. 

A  court  can  not  lawfully  anticipate  what  the  decision  of  the  Land 
Department  may  be  in  respect  to  any  contest  arising  before  it  nor 
direct  in  advance  what  its  decision  should  be  even  in  matters  of  law 
and  much  less  in  respect  to  matters  of  fact. 

Devil's  Den  Consolidated  Oil  Co.  v.  United  States,  251  Federal  548,  p.  554. 

DECISION   OF  SECRETARY   CONCLUSIVE. 

The  facts  in  respect  to  the  mineral  character  of  pubUc  land  applied 
for  under  the  laws  authorizing  its  disposition,  as  well  as  the  facts  in 
respect  to  the  performance  of  the  acts  required  by  the  law  to  be  per- 
formed by  the  applicant  for  a  patent,  are  for  the  exclusive  determina- 
tion of  the  Land  Department. 

Cameron  v.  United  States,  250  Federal  943,  p.  946. 

POWER  TO  SET   ASIDE   LOCATION. 

The  Land  Department  when  it  rejects  an  application  for  a  mineral 
patent  can  go  further  and  set  aside  the  mining  location;  and  it  can 
therefore  by  direct  proceedings,  upon  notice,  set  it  aside  and  restore 
the  land  to  the  public  domain. 

Cameron  v.  United  States,  250  Federal  943,  p.  946. 
Sec  Clipper  Min.  Co.  v.  Eli  Min.  &  Land  Co.,  194  U.  S.  220,  p.  223. 
Daniels  v.  Wagner,  205  Federal  238. 
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PUBLIC  LANDS. 

AFFLIOATION  FOB  LEASE — OONSTBUOTION  OP  STATUTE. 

The  amendatory  act  of  1917  of  Washington  (p.  599)  provides  that 
any  citizen  finding  precious  minerals  upon  the  State  lands  may  apply 
to  the  commissioner  for  a  lease  of  any  amount  not  exceeding  80 
acres  for  prospecting  purposes,  the  application  to  be  made  by  legal 
subdivisions  according  to  the  public  land  surveys.  Prior  to  this 
amendatory  act,  the  applicant  was  required  to  post  up  a  location 
notice,  set  comer  posts,  and  mark  the  boundaries  of  the  land  upon 
the  ground  as  provided  by  the  United  States  mining  statutes.  This 
amendatory  act,  thou^  not  repealing  the  existing  law,  renders  it 
unnecessary  for  the  applicant  to  post  a  location  notice,  set  corner 
posts,  and  mark  the  boundaries. 

State  V.  Savidge, Wash. ,  175  Ptodfic  568,  p.  66». 
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MINERS'  LIENS. 

STATEMENT  OF  CLAIM — ESSENTIAL  ELEMENT — MANUAL  LABOR. 

The  California  amendatory  act  of  1911  (p.  1313)  gives  persons  who 
perform  labor  in  any  mining  claim  a  lien  for  the  value  of  the  labor 
done.  The  statute  provides  that  the  superintendent  shall  be  con- 
sidered the  agent  of  the  owner  for  the  purposes  of  that  act.  This  is 
the  only  statute  on  the  subject  of  liens  applicable  to  an  oil  well.  The 
provisions  of  this  act  are  to  be  liberally  construed  with  a  view  of 
protecting  and  promoting  the  legitimate  interests  of  the  laborer;  but 
there  must  be  a  substantial  compliance  with  the  requirements  of  the 
law  in  order  to  enforce  the  remedy  against  the  property.  A  total 
omission  of  the  essential  element  of  a  lien,  the  performance  of  manual 
labor,  renders  the  claim  too  fragile  to  support  any  judgment  fore- 
closing the  lien. 

McCreary  v.  Toronto  Midway  Oil  Co., Cal.  App. ,  175  Pacific  S7. 

CLAIM  FOR  SALARY — SUFFICIENCY. 

Under  the  California  statute  a  claim  for  a  lien  against  an  oil  weU 
by  an  employee  of  the  oil  company  is  insufficient  where  it  merely 
states  that  the  claimant  had  been  employed  by  the  oil  company  for 
a  certain  stated  time,  and  is  still  employed  and  that  no  part  of  his 
salary  had  been  paid  since  a  certain  stated  date  and  that  during  such 
time  he  has  been  employed  as  superintendent  of  the  oil  operations 
of  the  oil  company  named. 

McCreary  v.  Toronto  Midway  Oil  Co., Cal.  App. ,  175  Pacific  87. 

SUPERINTENDENT  OF  OIL  COMPANY — BRIGHT  TO   LIEN. 

The  statute  of  California  of  1911  (p.  1313),  gives  persons  who  per- 
form labor  in  any  mining  claim  a  lien  for  the  value  of  the  labor  done. 
The  statute  makes  the  superintendent  the  agent  of  the  owner  for  the 
purposes  of  the  act,  and  there  is  no  other  statute  expressly  giving  a 
right  to  a  mechanic's  hen  upon  an  oil  well,  and  this  statute  limits  the 
lien  to  the  value  of  the  labor  done.  Under  this  statute  the  claim  of 
the  superintendent  of  an  oil  company  for  unpaid  salary  as  superintend- 
ent of  the  oil  operations  can  not  be  enforced.  The  claim  of  a  super- 
intendent as  such  is  not  subject  to  lien  since  it  does  not  come  within 
the  purview  of  the  statute. 

McCreary  v.  Toronto  Midway  Oil  Co., Cal.  App. ,  175  Pacific  87. 

Soo  Durhoimer  v.  Copperopolia  Copper  Co.,  55  Oreg.  57, 104  Pacific  8d5. 
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ESTATE   SUBJECT  TO  LIEN. 

The  statute  of  Idaho  (Revised  Code,  sec.  6110)  gives  a  person  who 
performs  labor  in  any  mine  a  lien  upon  the  same  for  the  work  whether 
done  at  the  instance  of  the  owner  or  his  agent;  but  the  lessee  of  a 
mining  claim  shall  not  be  considered  as  the  agent  of  the  owner.  Under 
this  statute  the  interest  given  to  the  optionee  in  a  contract  to  pur- 
chase a  mine  coupled  with  the  right  of  possession  under  certain  con- 
ditions is  not  lienable  for  work  done  at  the  instance  of  a  tenant  of  such 
optionee,  unless  the  optionee  himself  caused  the  work  to  be  done  or 
made  the  tenant  his  agent  within  the  meaning  of  the  statute.  But 
to  do  either  would  require  some  general  act  or  arrangement  over  and 
above  the  mere  granting  possession  of  the  premises  upon  condition 
that  the  lessee  would  occupy  and  use  the  same  for  certain  purposes 
and  under  certain  rights  and  privileges  at  his  own  expense  and  return 
to  the  owner  a  portion  of  the  profits. 

Nicholflon  v.  Smith, Idaho, ,  174  Pacific  1008. 

See  Black  v.  Murray,  12  Mont.  545,  31  Pac.  550. 
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MINING  CLAIMS. 

NATtmS  AND  OBNBBAI«  FEATU&B8. 
TALIDITT  OF  CLAIM — ^UHITED  STATES  AND  STATE  STATUTES. 

If  a  mining  location  or  claim  b  invalid  under  the  United  States 
mining  statutes  it  is  also  invalid  under  the  State  statutes. 

Nelflon  V.  SmiUk, Nev. ,  176  Pacific  261,  p.  263. 

RT0HT  OP  LOCATION — ^PBIVILEGE  AND  POSSESSION. 

The  right  of  a  locator  upon  min^al  lands  of  the  United  States  is  a 
privilege  granted  by  Congresd,  but  it  can  only  be  exercised  within  the 
limits  of  the  prescribed  grant,  and  if  there  is  not  a  vaUd  location  there 
can  be  no  possession  under  it. 

Kelson  v.  Smith, Nev. ,  176  Pacific  261,  p.  266. 

MINEBAL  CHABACTEB  OF  LAND. 

SURVEY — NOTATION   AS  TO  MINERALS. 

An  official  township  survey  with  a  notation  that  "  there  is  some 
indication  of  mineral  in  this  township,"  does  not  classify  the  particular 
tract  as  mineral  in  character,  and  they  stand  as  prima  facie  non- 
mineral;  but  this  is  a  presumption  easily  rebuttable,  and  the  biu'den 
of  proof  is  upon  the  person  claiming  it  to  be  mineral. 

Deer  Creek  Min.  &  Milling  Co.  v.  Paris,  46  Land  DeciflionB  268,  p.  271. 

ENTRY   UNDER   HOMESTEAD   LAW. 

An  entry  of  land  under  the  homestead  law  creates  a  vested  interest 
and  prevents  any  appropriation  imder  the  mining  statutes  unles^s 
the  land  in  such  homestead  entry  is  shown  to  be  of  known  mineral 
character  before  the  issuance  of  the  final  certificate. 

Deer  Creek  }din.  St  ?iilling  Co.  v.  Paris,  45  Land  Deciaions  26S,  p.  272. 

LOCATION  OF  CLAIM. 

DIMENSIONS — LENGTH. 

The  United  States  statutes  provide  that  a  mining  claim  may  equal 
but  can  not  exceed  1  ^500  feet  in  length  along  the  vein  or  lode. 

Nelson  v.  Smith. ,  Nev, ,  176  Pacific  261,  p.  263. 
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The  location  of  a  lode  mining  claim  based  on  discovery  of  a  rein 
may  be  laid  on  a  atrip  of  open  unappropriated,  unsegiegated  pnblio 
land  600  feet  wide  and  1,500  feet  long  in  any  direction  along  the  sup- 
posed strike  of  the  vein,  if  the  strip  embraces  the  point  of  discovery 
equidistant  from  the  side  lines. 

Deer  Greek  Min.  &  MiUing  Co.  v.  Paris,  46  Land  Dedsioiis  268,  p.  272. 

MABKING  LOOATION   ON   GROUND — ^LEGAL  SUBDIVISIONS. 

The  statute  of  Washington  (amendatory  act  of  1917,  p.  599), 
audiorizes  any  citizen  finding  precious  minerals  upon  any  of  the 
State  lands  to  apply  to  the  commissioner  of  public  lands  for  a  lease 
of  any  amount  not  exceeding  80  acres  for  prospecting  purposes,  but 
requires  the  application  to  be  made  by  legal  subdivisions  accordiQg 
to  the  public  land  surveys.  The  statute  prior  to  this  amendatory 
act  required  the  applicant  to  post  the  usual  location  notice,  set 
corner  posts,  and  mark  the  boundaries  as  required  by  the  United 
States  mining  statutes.  The  amendatory  act  requiring  an  applica- 
tion "by  legal  subdivisions  according  to  the  public  land  surveys" 
is  in  Ueu  of  the  location  notice  and  the  marking  of  the  boundaries, 
and  an  applicant  under  thij  amendatory  act  is  not  requiied  to  show 
a  location  notice  or  the  markings  of  the  boundaries. 

State  V.  Savidge, Wash. ,  176  Pacific  666,  p.  669. 

INITIATING  BIGHTS — ENTRY  UPON   EXISTING  CLAIM. 

Any  competent  locator  has  the  right  to  initiate  a  lawful  mining 
claim  to  unoccupied  public  land  by  a  peaceful  adverse  entry  upon  it 
while  it  is  in  the  possession  of  those  who  have  no  superior  right  to 
acquire  tilJe  or  hold  possession. 

Nebon  v.  Smith, Nev. ,  176  Pacific  261,  p.  264. 

LOCATION  ON  EXCESS  GROUND — KNOWLEDGE  OF  EXISTING  CLAIM. 

Where  disputed  ground  of  the  public  domain  was  open  to  location 
at  the  time  a  locator  initiated  his  claim,  it  is  immaterial  to  the  vahdity 
of  the  location  made  that  the  locator  knew  of  the  boundaries  of  an 
existing  claim  or  that  the  situs  of  such  existing  claim  was  known  to 
the   locator. 

Nelson  v.  Smith, Nev. ,  176  Pacific  261,  p.  264. 

See  Walsh  v.  Honry,  38  Colo.  393,  88  Pacific  450. 
Brown  v.  Oregon  King  Min.  Co.,  110  Federal  728. 

BXOIUaiVB  LOOATION* 

Where  a  mining  location  is  excessive  in  length,  if  the  error  is  inno- 
cently made,  the  claim  is  vahd  but  the  excess  is  void. 
Nelflon  v.  8mith» Nev. ,  176  Pacific  261,  p.  265. 
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NONHINERAL  LAND  INCLUDED. 

The  boimdaries  of  a  mining  claim  may  include  open  nonmineral 
land  as  well  as  mineral  land. 

Deer  Creek  Min.  A  Milling  Co.  v.  Paris,  45  Land  Decmoiis  268,  p.  272. 

MABSINO  LOCATION. 
OBJECT  OF  BEQUIBEMENT. 

The  object  of  the  law  in  requiring  a  mining  location  to  be  distiactly 
marked  on  the  ground  so  that  its  boundaries  can  be  traced  is  a  require- 
ment admittedly  designed  to  prevent  the  floating  or  swinging  of  claims. 

Nelflon  V.  Smith, Nev. ,  176  Pacific  261,  p.  264. 

See  United  States  Mining  Statutes  Annotated,  216. 

MAEKING BOUNDARIES  TRACEABLE. 

The  United  States  mining  statutes  require  that  a  mining  location 
must  be  distinctly  marked  on  the  ground  so  that  its  boundaries  can 
be  readily  traced.   . 

Nelson  v.  Smith, Nev. ,  176  Pacific  261,  p.  263. 

See  United  States  Mining  Statutes  Annotated,  218,  220. 

BOUNDARIES   OUTSIDE  OF  AUTHORIZED   LIMITS — NOTICE. 

With  the  discovery  as  the  initial  point  the  boundaries  of  a  mining 
location  must  be  so  definite  and  certain  that  they  can  be  readily 
traced  and  they  must  be  within  the  limits  authorized  by  law,  as  other- 
wise their  purpose  and  object  will  be  defeated.  The  area  bounded 
by  a  location  must  be  within  the  limits  of  the  grants  and  no  one 
would  be  required  to  look  outside  such  limits  for  the  boimdaries  of  a 
location.  Boundaries  beyond  the  maximum  extent  of  a  mining  loca- 
tion would  not  impart  notice  and  would  be  equivalent  to  no  boundaries 
at  all. 

Nelson  v.  Smith, Nev. ,  176  Pacific  261,  p.  263. 

See  Hauswirth  v.  Butcher,  4  Mont.  299,  1  Pacific  714. 

Leggatt  V.  Stewart,  5  Mont.  107,  2  Pacific  320. 

United  States  Mining  Statutes  Annotated,  91. 

DISCO  VEBY. 
LANDS  VALUABLE  FOB  MINEBALS. 

A  valid  mining  location  can  be  made  only  on  lands  some  part  of 
which  are  shown  by  a  discovery  to  be  valuable  for  minerals. 
Deer  Creek  Min.  A  Milling  Co.  v.  F^tfJB,  46  Land  Dedaiona  268,  p.  272. 
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LOCATION  OF  DISCOVERT  POINT. 

The  point  of  discovery  of  mineral  may  be  anywhere  within  the 
strip  of  land  appropriated  without  reference  to  the  end  lines,  but  it 
must  be  equidistant  from  the  side  lines. 

Deer  Creek  Min.  &  Milliog  Co.  v.  Paris,  45  Land  Dedaions  268,  p.  272. 

ABANDONMENT. 

ABANDONMENT  BY  PART  OWNER — RELOCATION   BY  PART  OWNER. 

The  locators  of  a  mining  claim  sold  and  conveyed  an  interest 
therein  to  one  person  and  the  remaining  interest  to  a  corporation. 
Subsequently  the  corporation  became  defunct  and  abandoned  all 
claim  to  the  property.  The  other  part  owner  did  not  abandon  or 
otherwise  dispose  of  his  rights  and  subsequently  together  with  other 
persons  relocated  the  entire  claim  and  performed  ail  the  annual 
assessment  work.  Such  facts  aie  sufficient  to  show  ownership  of  the 
claim  in  the  relocators. 

Oroville  International  Salts  Co.  v.  Rayburne, Wash. 176  Pacific  14,  p.  15. 

RELOCATION. 
VALIDITY  OF  ORIGINAL  LOCATION — ^ADMISSION. 

The  relocator  of  a  mining  claim  by  claiming  a  relocation  of  an 
existing  claim  thereby  admits  the  vahdity  of  the  original  location. 

Betfich  V.  Umphrey,  262  Federal  573,  p.  574. 

P08SESS0BY  BIGHTS. 

VALID  LOCATION  AS   BASIS. 

The  right  to  the  possession  of  a  mining  claim  comes  only  from  a 
valid  location,  and  if  there  is  not  a  valid  location  there  can  be  no 
possesssion  undei  it.  A  mining  location  does  not  necessarily  follow 
from  possession,  but  possessions  follows  from  location. 

Nelson  v.  Smith, Nev. ,  176  Pacific  261,  p.  265. 

DETERMINATION  UNDER  ACI  OF  CONGRESS. 

The  rights  of  parties  to  the  possession  of  a  mining  claim  must 
prnnarily  be  determined  by  the  rules  of  law  governing  the  right  of 
possession  of  mining  claims  under  the  United  States  statutes. 

Nelaon  v.  Smith, Nev. ,  176  Pacific  261,  p.  263. 
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POSSESSION    UNDSH    YAUD    U>GATION — VKDUl    FACIE    CASE. 

A  reiocator  of  a  mining  claim  in  an  action  for  poaseasion  against 
a  succcBsor  to  the  original  locator  admitted  the  validity  of  the  original 
location,  and  by  setting  forth  an  affidavit  of  the  assessment  work 
done  by  such  successor  of  the  original  locator  identified  such  assess- 
ment work  and  the  possession  of  the  successor  of  the  original  locator 
with  the  original  location  and  thereby  admitted  his  possession 
during  the  year  that  such  assessment  work  was  performed.  The 
possession  so  admitted  is  presumed  to  have  continued  imtil  shown 
to  have  been  discontinued.  The  showing  by  the  reiocator  that  the 
successor  of  the  original  locator  was  in  the  quiet  and  imdisputed 
possession  of  the  premises  during  the  year  of  the  performance  of  the 
assessment  work  and  undei  a  valid  location  constitutes  a  prima  facie 
case  that  can  be  overcome  only  by  proof  of  abandomo^nt  oi  for- 
feiture and  the  acquisition  of  a  better  right  or  title  by  the  reiocator. 

BdtBdi  V.  Umphrey,  252  Federal  573,  p.  674. 

POSSESSORY  TITI-E   AND   CONTROL. 

A  valid  mineral  location  gives  the  locator  possessory  title  to  and 
control  of  the  superficial  area  of  the  land  within  its  boundaries  so 
long  as  he  complies  with  the  statutes  gov^ning  mining  locations. 

Deer  Creek  Min.  &  MUling  Co.  v.  Paris,  45  Land  Decisions  268,  p.  272. 

CONFLICT    BETWEEN    HOMESTEAD    AND    MINING   LOCATION — SUPERIOR 

RIGHTS. 

A  homestead  entry  was  duly  made  on  public  lands.  Subsequently 
a  prospector  discovered  minerals  and  located  a  mining  claim  that 
extended  in  part  upon  and  over  the  prior  homestead  entry.  The 
point  of  discovery  of  the  mineral  location  was  outside  of  the  limits 
of  the  homestead  tract.  Under  those  facts  the  right  of  the  home- 
stead entryman  is  superior  to  that  of  the  mineral  locator  where  the 
proof  failed  to  show  that  the  mineral  vein  extended  into  the  home- 
stead tract  and  wheie  it  failed  to  show  that  the  area  in  conflict  was  in 
fact  mineral  in  character. 

Deer  Creek  Mxq.  A  Milling  Co.  v.  Paris,  45  Land  Dec£si<m0  266,  p.  274. 

POSSfiSSORY  AOTIONS. 

ACTION  TO  QUIET  TITLE — ^PLEADING — ^JUDGMENT  ON  PLEADINGS. 

A  defendant  in  an  action  to  quiet  title  to  a  minii^  claim  alleged 
in  his  answer  that  he  was  the  owner  in  fee  of  the  ground  in  contro- 
versy. A  judgment  could  not  be  rendered  upon  the  pleadings  in 
such  case  on  the  ground  that  the  answer  did  not  allege  that  the 
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defendant  was  tlie  owner  of  Uie  ground  in  cantroversy  at  the  time 
of  the  commencement  of  the  action  and  that  the  answer  in  fact 
adnutted  the  averments  of  the  complaint.  It  was  the  evident  intent 
of  the  defendant  to  all^e  his  title  as  of  the  date  of  the  commence- 
ment of  the  suit.  To  justify  a  judgment  on  the  pleadings,  the 
pleading  must  be  clearly  bad  and  if  there  is  any  reasonable  doubt 
as  to  its  sufficiency  such  a  judgment  will  not  be  rendered. 

Betsch  V.  Umphrey,  252  Federal  573,  p.  574. 

ACTION   TO   QUIET  TITLE — ^UNDIVIDEO   INTEREST — ESTOPPEL. 

A  person  can  not  maintain  an  action  to  quiet  his  title  to  an  undi- 
vided interest  in  a  mining  claim  m  here  it  is  shown  that  such  person 
at  the  time  he  received  and  accepted  a  deed  for  such  undivided 
interest  knew  that  the  grantor  had  prior  thereto  conveyed  by  deed 
his  entire  interest  in  the  premises  to  a  third  person  and  with  full 
knowledge  of  such  fact  accepted  from  such  grantor  (me-hnlf  of  the 
proceeds  of  the  sale  of  the  claim. 

Moore  v.  Rochester  Weaver  Min.  Co., Nevada ^    174  Pacific  1017,  p.  1021. 

EJECTMENT — ^RECOVERY — ^PREV AILING   RIGHT. 

In  possessory  actions  to  recovisr  unpatented  mining  claims^  the 
ordinary  rule  in  actions  of  ejectment  to  the  effect  that  the  plaintiff 
must  recover  on  the  strength  of  his  own  title  and  not  on  the  weakness 
of  his  adversary's  title  does  not  apply.  The  rule  is  that  in  possessory 
actions  for  mining  claims  the  better  title  prevails. 

Oroville  International  Salts  Co.  v.  Rayburne, Waerh. ,  176  Pacific  14,  p.  15. 

TORY  TRIAL. 

A  cross  complaint  in  an  action  involving  the  rights  to  a  mining 
claim  alleged  a  right  of  possession  in  the  cross  complainants  and 
that  they  had  been  wrongfully  deprived  of  such  possession  by  the 
piaiiitiS.  Under  these  allegations  the  cross  complainants  were 
entitled  to  a  jury  trial. 

Oroville  International  Salts  Co.  v.  Raybiime, Wadi. ,  176  Pacific  14,  p.  15. 

DESGBIPTION. 

DESCRIPTION   OP  CLAIM — INTEREST   CONVETED. 

The  desoriptton  of  a  mining  claim  in  the  granting  clause  of  a  con- 
veyance was  as  follows:  '4700  feet  on  the  Chatauqua  lode  and  also 
400  feet  on  said  Shelaw  lode  and  also  all  the  real  estate  of  the  grantor 
acquired  and  which  may  be  acquired  in  a  certain  named  county 
whether  the  same  is  particularly  described  herein  or  otherwise."  The 
rule  is  that  the  general  description  prevails  over  a  particular  descrip- 
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tion  where  there  is  a  clear  intent  to  have  the  general  description 
control.  The  grantor  owned  the  entire  3,000  feet  of  the  Chatauqua 
lode  and  by  the  conveyance  there  is  a  clear  intent  to  have  the  general 
description  control,  and  that  intent  should  be  given  effect  and  the 
grantee  receive  a  good  and  merchantable  title  to  the  entire  3,000 
fcot. 

Sutton,  Steele,  etc.,  Min.  Co.  v.  McCuUoch, Colo., 174  Pacific  303,  p.  304. 

PUICEB  CLAIMS. 

JOINT  OWNERS — AUTHORrTY  OP  ONE   COOWNEB. 

One  of  several  coowners  of  a  placer  claim  can  not  bind  the  other 
coowncrs  by  giving  a  third  person  the  privilege  of  going  upon  a  part 
of  the  joint  claim  to  make  a  location,  or  to  make  a  location  of  a  sup- 
posed excess  in  such  placer  claim,  and  an  attempted  location  made 
under  such  circumstances  is  invalid  as  against  the  other  coowners  of 
the  placer  claim. 

Adams  v.  Yukon  Gold  Co.,  261  Federal  226,  p.  229. 

EXCESSIVE   LOCATION — EFFECT — ^TRESPASS. 

A  location  of  a  placer  claim  made  in  good  faith  by  mistake  con- 
taining an  excessive  area  is  not  wholly  void  but  is  invalid  only  as  to 
the  excess.  The  claim  owner  may  reject  such  portion  of  the  excess 
as  he  may  select,  and  until  he  is  advised  that  there  is  an  excess  and 
has  had  a  reasonable  time  in  which  to  make  his  selection,  his  posses- 
sion extends  to  the  entire  claim,  and  another  person  who  goes  upon 
it  and  attempts  to  make  a  location  becomes  a  trespasser,  and  such 
attouiptod  location  is  void  for  all  purposes. 

Adanis  v.  Yukon  Gold  Co.,  261  Federal  226,  p.  228. 

EXCESSIVE   LOCATION — NOTICE  TO  OWNER  OF  EXCESS. 

Tlio  coowners  of  a  placer  mining  claim  are  entitled  to  the  posses- 
sion of  the  entire  claim  and  if  there  is  an  excess  to  be  advised  of  the 
fact  to  the  end  that  they  may  within  a  reasonable  time  make  a  selec- 
tion of  what  ground  they  intended  to  preserve  as  to  their  true  claim. 
This  right  of  possession  is  a  valuable  right  and  in  the  absence  of  a 
Bhowii\g  of  substantial  effort  to  give  notice  to  all  the  coowners  of  rec- 
ord, notice  to  a  part  only  is  not  a  compliance  with  the  spirit  of  the 
mining  laws,  which  in  their  liberality  have  preserved  the  right  of 
selection  in  case  of  an  excessive  location. 

Adams  v.  Yukon  Gold  Co.,  251  Federal  226,  p.  229. 
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PATENTS. 

APPUCATION      FOB      PATENT — ^JURISDICTION      OP      COUBT      PENDING 

PBOCEEDINQS. 

When  an  application  for  a  patent  for  oil  lands  has  been  begun  in 
the  Land  Office  and  counterchai^es  of  fraud  have  been  made  by  the 
Government  and  are  under  investigation,  pending  action  upon  the 
application  for  patent,  a  court  has  no  jurisdiction  to  determine  the 
rights  of  the  claimants  in  possession  of  the  land  as  against  the 
United  States. 

Devil's  Den  Cooeolidated  OU  Co.  v.  United  States,  251  Federal  548,  p.  554. 
DISMISSAL — ^APPLICATION— HAEMLESS   EBBOB. 

It  may  be  conceded  that  the  Land  Department  is  without  juris- 
diction to  order  the  canceUation  of  a  mining  location  on  an  appHca- 
tion  for  a  patent;  but  the  determination  by  the  Land  Department 
of  the  fact  that  the  ground  applied  for  was  not  mineral  land  in  effect 
destroys  every  step  taken  by  an  applicant  under  the  mining  laws, 
and  necessarily  includes  his  mining  location. 

Cameron  v.  United  States,  260  Federal  943,  p.  946. 
See  Oamearon  v.  Baas, Ariz. ,  158  Pacific  648. 

OIL  LOCATIONS. 
APPLICATION   FOB  PATENT — ^JURISDICTION  OF  COUBTS. 

Where  an  application  for  a  patent  for  oil  claims  has  been  made 
and  is  pending,  and  the  right  of  the  claimant  to  a  patent  has  been 
challenged  in  the  Land  Department  on  the  ground  of  fraud,  a  local 
court  has  no  jurisdiction  to  entertain  a  suit  on  behalf  of  the  United 
States  to  quiet  title  to  the  land  embraced  in  such  location  and  to 
appoint  a  receiver  to  take  charge  of  the  property  as  belonging  to  the 
United  States. 

Devil's  Den  Consolidated  Oil  Co.  v.  United  States.  251  Federal  548,  p.  554. 

TRESPASS. 
ATTEMPTED   RELOCATION   OP  EXISTING  CLAIM. 

A  person  who  enters  upon  a  mining  claim  owned  by  several  joint 
o\^Tiers  with  the  consent  of  one  of  such  joint  owners,  for  the  purpose 
''f  relocating  any  part  of  such  existing  claim  is  a  trespasser,  and  can 
iiot  initiate  any  valid  rights,  although  the  original  location  was  ex- 
cessive, but  no  notice  had  been  given  the  joint  owners  of  such  excess 
and  no  opportunity  afforded  to  exclude  any  part  of  the  claim  because 
excessive. 

Adams  v.  Yukon  Gold  Co.,  251  Federal  22G,  p.  229. 
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SAUB  AlTD  T&A17SFBB. 
OPTION   OONTRAOT  TO  PCRCHASE — ^POSSESSION. 

An  agreement  by  which  the  grantee  was  to  have  the  privilege  of 
purchasing  a  mining  claim  and  was  given  the  right  to  occupy  and 
work  the  same  under  certain  conditions  is  not  a  contract  of  purcha.se 
and  sale,  but  an  option  to  buy  the  claim  coupled  with  the  right  of 
possession  under  certain  conditions. 

Nicholson  v.  Smith, Idaho ,  174  Pacific  1008. 

See  Smith  v.  Beebe, Idaho ,  174  Pacific  608. 

OPTION    CONTRACT    OF    SALE — EXPIRATION — ^BIQHTS    OF   PARTIES. 

The  owner  of  certain  mining  claims  executed  an  option  contract 
for  the  sale  thereof  to  a  prospective  purchaser.  The  optionee  pro- 
posed to  operate  the  claims  and  to  place  thereon  and  therein  certain 
fixtures.  The  option  agreement  provided  that  all  such  buildings, 
machinery,  cars,  rails,  tools,  and  suppUes,  placed  upon  the  property 
should  become  fixtures  thereon,  and  a  part  thereof,  and  provided 
that  if  the  option  was  not  taken  up,  the  machinery  and  fixtures 
should  remain  and  become  a  part  of  the  premises.  The  failure  of 
the  of^tionee  to  comply  with  the  terms  of  the  agreement  and  to  meet 
the  payments  in  the  manner  specified  did  not  render  the  contract 
void.  By  hLs  failure  so  to  do  his  rights  under  the  contract  expired 
and  the  rights  of  the  seUer  to  repossess  himself  of  the  property  and 
of  the  fixtures  and  machinery  placed  thereon  accrued,  and  such 
fixtures  and  machinery  as  were  placed  upon  fchc  premises  became  the 
property  of  the  original  owner  and  seller. 

Smith  V.  Beebe, Idal-*  ,  174  Pacific  608,  p.  610. 

FRAUD — GRANTOR  AS  TRUSTEE. 

An  optionee  held  an  option  contract  for  the  purchase  of  a  certain 
mine  at  the  fixed  price  of  $11,000.  He  induced  a  mining  company 
to  purchase  the  mine  for  $15,000  and  represented  that  that  was  the 
sum  he  had  paid  for  the  mine.  The  optionee  had  a  secret  agreement 
with  the  owner  of  the  mine  by  which  he  should  retain  $4^000,  the  differ- 
ence between  the  $11,000  he  was  to  pay  and  the  $15,000  for  which  he 
was  selling  the  mine.  The  optionee  under  an  arrangement  with  the 
mine  owner  and  the  purchaser  took  the  title  to  the  mine  in  his  own 
name.  Under  such  circumstances  the  original  optionee,  holding  the 
title  of  the  property,  became  the  trustee  of  the  purchaser  and  held 
the  property  in  trust  and  under  the  facts  could  be  compelled  to 
transfer  the  property  to  the  purchasing  company. 

Hope  V.  Berger  Min.  Co.»  —  Gal.  App.  — ,  174  Pacific  932,  p.  938, 
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OOKST&tTCTION,  VALXDITT  AND  EFFECT. 
WOR0S  OMITTED  FROM   ENROLLED   BILL — INSERTED   IN   PRINTED  ACT. 

The  words  included  in  brackets  in  section  2,  act  175  (Acts  of  1913) 
of  Arkansas,  were  inadvertently  omitted  from  the  enrolled  bill  by 
the  enrolling  clerk,  but  they  were  in  the  original  act  on  file  in  the 
office  of  the  secretary  of  state,  and  were  properly  inserted  in  the 
published  act  by  the  secretary  of  state.  With  these  words  included, 
the  act  applies  to  all  injuries  inflicted  by  a  corporation  and  is  not 
confined  to  infuries  in  death  cases  only. 

Athletic  Min.  &  Smelting  Co.  v.  Sharp, Ark. ,  205  Southwestern  695,  p.  697. 

See  Monetaire  v.  Columbus  Eexall  Consolidated  Mines  Co., Utah ,  174. 

Pacific  172,  p.  175. 

CALIFORNIA     lilKESS'     WAGES     ACTS — VALIDITT     AND    CONSTRUCTION. 

Section  3  of  the  California  act  of  May  1,  1911,  made  any  violation 
of  the  act  a  misdemeanor  and  imposed  a  fine  upon  conviction  of  not 
to  exceed  S500.  This  section  was  held  unconstitutional.  The  act 
of  August  8,  1915,  provides  a  substitute  for  section  3  of  the  original 
act  to  the  effect  that  where  an  employer  fails  to  pay  an  employee 
within  five  days  after  his  wages  become  due,  the  wages  of  an  employee 
who  is  discharged  or  who  quits  work,  as  a  penalty  for  such  nonpay- 
ment shall  continue  at  the  same  rate  until  paid,  not  exceeding  30 
days. 

Moore  v.  Indian  Spring  Channel  Gold  Min.  Co., Cal.  App. ,  174  Pacific 

378,  p.  379. 
See  Ciane,  Mat4;er  of,  26  Cal.  App.  22, 145  Pacific  733. 
Commonwealth  v.  Reinecke  Coal  Min.  Co.,  117  Ky.  888,  79  Soulhwestern  287. 

DIFPEBENCE  IN   STATtPTES   AS  TO   PAYMENT  OP  WAGES. 

The  difference  between  the  act  of  1911  and  the  act  of  1915  in  rela- 
tion to  the  payment  of  wages  is  that  the  act  of  1911  declared  a  viola- 
tion of  its  provisions  to  be  a  crime  for  which  the  violator  was  answer- 
alle  to  the  State,  but  by  the  amendatory  act  of  1916  the  employer 
must  compensate  the  wage  earner  by  way  of  penalty  and  the  criminal 
provision  is  eliminated.  This  provision  as  to  the  penalty  is  not 
unlike  in  its  operation  the  statute  which  authorizes  a  court  to  impose 
treble  damages  under  certain  ciiTcumstances  and  which  is  held  to 
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be  remedial  and  not  penal.    This  amendatory  act  falls  within  the 
police  powers  of  the  State  and  is  constitutional  and  valid. 

Moore  v.  Indian  Spring  Channel  Gold  Min.  Co., Cal.  App. ,  174  Pacific 

378,  p.  379. 

See  Crane,  Matter  of,  26  Cal.  App.  22, 145  Pacific  733. 

Commonwealth  v.  Reinecke  Coal  Min.  Co.,  117  Ky.  888,  79  Southwestern  287. 

EMINENT  DOMAIN — ^UBERAL   CX)N8TBUCTION   OF   STATUTE. 

A  statute  giving  the  right  of  eminent  domain  for  a  particular  pur- 
pose must  be  given  a  liberal  construction  in  furtherance  of  that  pur- 
pose. This  rule  of  liberal  construction  is  applied  to  the  statute  of 
Utah  which  grants  the  right  of  eminent  domain  for  the  purpose  of 
developing  the  mining  industry  and  for  the  purpose  of  developing  the 
minerid  resources  of  the  State,  regardless  of  ownership. 

Monetaire  v.  Columbus  Rexall  Consolidated  Mines  Co., Utah ,  174  Pacific 

172,  p.  175. 

STATUTE    CHANGING    THE    RULE    OF    DAMAGES    FOB    TRESPASS CON- 
STRUCTION. 

Tlie  statute  of  Maryland  (Code,  art.  75,  sec.  92)  provides  that  in  the 
absence  of  fraud,  negligence,  or  wilful  trespass  the  measiu-e  of  damages 
for  wrongful  mining  of  minerals  or  coal  is  the  value  of  the  minerals  or 
coal  in  the  native  state.  It  also  provides  that  if  a  person  furtively 
or  in  bad  faith  mines  coal  or  minerals  from  the  land  of  another  he  may 
be  charged  with  the  whole  value  of  the  coal  or  minerals  taken  and 
allowed  no  deduction  in  respect  of  his  labor  and  expenses  in  getting 
them.  It  was  for  the  legi^ature  to  determine  the  wisdom  of  this 
legislation,  but,  as  it  is  contrary  to  a  rule  established  after  most  thor- 
ough consideration  and  is  liable  to  encourage  trespass  if  not  prop- 
erly guarded  it  should  not  be  extended  beyond  what  was  clearly  the 
intention  of  the  legislature. 

Mt.  Savage  George's  Creek  Coal  Co.  v.  Monahan, Md. ,  104  Atlantic  480, 

p.  485. 

FENCING  ABANDONED   SHAFTS — ^POLICE  REGULATION. 

The  statute  of  Oklahoma  requiring  fences  and  danger  signals  at 
nunc  entrances  where  mining  operations  have  been  suspended  is  a 
police  regulation  enacted  for  the  benefit  of  the  public  in  general. 

Whitehead  Coal  Min.  Co.  v.  Pinkston, Okla. ,  175  Pacific  365,  p.  366. 

DITTIES  IMPOSBB  ON  OPBBATOB. 

STATUTORY   DUTY  TO   FURNISH   SAFE   PLACE — VENTILATION. 

The  statute  of  Iowa  (Code  Suppl.,  1913,  sec.  2488)  requires  a  mine 
operator  to  provide  and  maintain  an  amoimt  of  ventilation  of  not 
less  than  100  cubic  feet  of  air  per  minute  for  each  person  employed  in 
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the  mine  and  requires  that  the  air  shall  be  so  circulated  throughout 
the  mine  as  to  dilute  and  render  harmless  and  expel  all  noxious  and 
poisonous  gases  in  the  working  parts  of  the  mine.  When  the  air  in  a 
mine  has  become  charged  with  poisonous  gas  to  an  extent  to  mate- 
rially injure  a  miner  while  employed  therein,  then  the  coal-mine 
operator  has  failed  in  his  duty  to  so  ventilate  the  working  place  as  to 
render  it  harmless  and  he  becomes  hable  for  any  consequent  injury. 

Gay  V.  Hoddng  Coal  Co., Iowa, ,  169  Northwestern  360,  p.  362. 

DUTY  TO   FUBNISn   SAFE   PLACE. 

The  responsibility  of  a  mining  company  operating  a  mine  to  give 
warning  when  blasts  are  to  be  fired  arises  under  the  general  law  re- 
quiring aU  employers  to  use  ordinary  care  to  furnish  a  reasonably  safe 
place  in  which  their  employees  are  required  to  work. 

United  Verde  Copper  Co.  v.  Kuchn,  253  Federal  425,  p.  426. 
FAILURE  TO  VENTILATE  MINE — LIABILITY  FOR  OCCUPATIONAL  DISEASE. 

A  coal-mine  operator  who  has  refused  to  accept  the  terms  of  the 
workmen's  compensation  act  is  subject  to  other  existing  statutes  that 
require  a  coal-mine  operator  to  provide  and  maintain  a  specified 
amount  of  ventilation  in  his  mine.  The  operator  having  rejected  the 
provisions  of  the  workmen's  compensation  act  can  not  deny  his  liabihty 
for  an  occupational  disease  resulting  from  his  violation  of  the  statute 
in  failing  to  provide  the  required  ventilation  on  the  ground  that  Ha- 
bility  for  occupational  disease  exists  under  the  workmen's  compensa- 
tion act.  A  mine  operator  after  rejecting  the  workmen's  compensa- 
tion act  can  not  have  the  advantage  or  benefit  of  any  of  its  provi- 
sions to  limit  or  restrict  his  liability  to  respond  in  damages. 

Gay  V.  Hocking  Coal  Co., Iowa ,  196  Northwestern  360,  p.  363. 

SUSPENSIONS   OF   OPERATIONS — WARNING — ^DUTT. 

The  statute  of  Oklahoma  provides  that  when  mining  operations  are 
suspended  the  superintendent  and  mine  foreman  shall  see  that  a 
danger  signal  is  placed  at  the  mine  entrance  and  the  entrance  se- 
curely fenced  oflf  and  a  danger  signal  displayed.  Under  this  statutory 
provision  a  mine  operator  owes  a  duty  to  all  persons  coming  upon  the 
premises  by  invitation  to  fence  an  entry  to  the  mine  and  place  warn- 
ing signals  of  danger  upon  such  fence,  and  failing  to  do  so  it  is  liable 
for  resulting  injuries. 

Whitehead  Coal  Min.  Co.  v.  Pinkston, Okla. ,  175  Pacific  366,  p.  366. 
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VIOULTIOH  BT  OFBBATCOt. 

SHOT   FIRING FAILURE  TO   GIVE   WARNING. 

The  revised  statutes  of  Arizona  (acts  1913,  and  Civil  Code,  p. 
lo65)  provide  that  before  firing  chaises  in  a  mine,  warning  must  bo 
given  in  every  direction  from  which  access  may  be  had  to  the  pflaco 
of  blasting.  There  are  no  words  in  the  statute  designating  the 
mining  company  or  a  mine  operator  as  the  person  on  whom  the  duty 
to  give  the  warning  falls.  If  the  statute  fails  directly  to  place  the 
duty  to  give  the  warning  upon  the  mining  company,  nevertheless 
the  State  constitution  makes  the  mine  operator  responsible  for  the 
neglect  of  such  duty,  and  the  same  result  is  reached. 

United  Verde  Copper  CJo.  v.  Kuchn,  253  Federal  425,  p.  42$. 

FAILURE   TO    PERFORM    STATUTORY   DUTY — NEGLIGENCE    PER   SB. 

The  failure  of  a  mine  operator  to  perform  a  statutory  duty  imposed 
by  a  vaUd  statute  under  the  police  power  of  the  State  for  the  pro- 
tection of  the  public  is  negligence  per  se. 

Whitehead  Coal  HGn.  Co.  v.  PinkBton, Okla. ,  175  Pacific  365,  p.  367. 

FAILURE  TO  VENTILATE — NEOLIGENCE  PER  am. 

The  statute  of  Iowa  (Code  Suppl.,  1913,  sec.  2488)  places  upon  a 
mine  operator  the  duty  of  ventilation  and  expressly  states  the 
extent  of  the  ventilation  required,  and  before  a  mine  operator  has 
discharged  his  duty,  regardless  of  the  contrivances  employed  or  of 
the  amount  of  ventilation,  the  gases  in  his  mine  must  be  rendered 
harmless  by  being  diluted  or  expelled.  A  mine  operator  violating 
this  statute  is  a  wrongdoer  and  is  ex  necessitate  negUgent  in  the  eyes 
of  the  law,  and  a  miner  within  the  protection  of  the  statute  injured 
by  reason  of  such  violation  is  entitled  to  recover  damages. 

Gay  V.  Hocking  Coal  Co., Iowa ,  169  Northwestern  360,  p.  362. 

See  Moagrove  v.  Zibelman,  110  Iowa  172,  81  Northwestern  228. 

FAILURE     TO     VENTILATE — INJURIES   FROM      IMPURE     AIR — PLEADING 

AND  PROOF. 

A  complaint  in  an  action  by  a  miner  averred  that  the  injuries 
complained  of  were  due  to  impure  air  in  the  mine,  such  as  is  com- 
monly termed  in  mining  ''bad  air.'*  Under  these  averments  the 
proof  and  the  plaintiff's  right  to  recover  are  not  to  be  limited  to  any 
particular  kind  of  poisonous  gases,  but  the  charge  is  broad  enough  to 
entitle  him  to  recover  on  proof  that  he  was  injured  by  the  presence 
in  the  mine  of  noxious  gases  of  any  kind. 

Gay  V.  Hockiiig  Coal  Co., Iowa ^  169  Northwestern  360,  p.  364. 
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FAILUBE   TO   VENTILATE — OOODPATIONAL   DISEASE — LIABILITY. 

A  coal-mine  operator  is  liable  in  damages  to  a  miner  contracting 
JUA  occupational  disease  resulting  from  the  failure  of  the  mine  operator 
to  reatUate  the  mine  as  required  by  the  statute.  A  wrongful  injury 
which  destroys  or  impairs  ^e  health  of  a  miner  is  no  less  actionable 
than  a  wrong  from  wliich  the  miner  sustains  a  bodily  injury. 

G«y  V.  Hocking  Ooal  Oo., low* ,  109  Northwestern  860,  p.  363. 

ACTION   FOB   INJURIES — PLEADING — PROXIMATE   CAUSE. 

In  an  action  by  a  miner  for  damages  for  disability  resulting  from 
what  is  termed  ''occupational  disease'^  the  plaintiff,  in  order  to  make 
a  prima  facie  case,  was  not  bound  to  plead  or  prove  that  he  was  not 
suffering  from  an  occupational  or  other  variety  of  disease  except  as 
sudi  negation  may  be  implied  from  proof  that  the  injury  complained 
of  was  the  proximate  result  of  the  mine  operator's  failure  to  perform 
hLs  statutory  duty  in  the  matter  of  the  ventilation  of  the  mine.  If 
the  mine  operator  failed  to  perform  the  statutory  duty  in  respect  to 
the  ventilation  of  the  mine,  and  if  the  complainant  was  thereby 
physically  overcome  or  disabled  to  a  degree  causing  him  to  suffer 
injury  or  loss,  the  mine  operator's  liability  is  not  avoided  or  lessened 
by  reason  of  the  fact  that  the  miner  sustained  no  wound  or  bruise  or 
other  hurt  of  a  traumatic  character  or  origin. 

G*y  V.  Hocking  Coal  Co., Iowa ,  169  Northwestern  360,  p.  363, 

DT7TIE8  IMPOSED  ON  MINE  FOBSMAN. 
DANGEROUS   PLAGE — ^BXPOBT   BY   MINER — DUTY  OF   FOREMAN. 

A  miner  on  discovering  a  dangerous  condition  in  his  working  place 
that  could  not  be  remedied  or  made  safe  by  the  use  of  props  and 
timbers,  immediately  reported  such  dangerous  condition  to  the  mine 
foreman,  as  required  by  tiie  Virginia  statute.  The  foreman  advised 
the  miner  that  he  would  have  the  dangerous  slate  removed.  After 
the  alatemen  had  taken  down  t^e  slate  they  thought  was  dangerous 
And  fixed  the  place  in  working  shape,  the  miner  returned  to  his  work 
and  was  injured  by  a  fall  of  slate  from  the  roof  immediatriy  behind 
him  and  from  the  place  where  the  slat^men  had  removed  some  slate 
or  rock.  The  determination  by  the  mine  foreman  that  the  miner's 
working  place  did  not  require  props  but  that  the  loose  slate  and  rock 
should  be  taken  down,  and  ordered  the  same  done,  was  binding  upon 
the  mine  qperator,  and  the  operator  was  liable  for  the  negligence  of 
the  foreman  in  failii^  to  have  the  miner's  working  place  made  safe. 

Jewd  Bidge  Coal  Corp.  v.  Keen, Ya. ,  96  SoutbeasWrn  767,  p.  706. 
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VIGB  PRINCIPALS. 

8TATUTOEY   CBEATION — ^NEGLIGENCE — ^UABIUTT. 

The  statute  of  Virginia  (Acts  1912,  p.  427,  sec.  29)  makes  a  mine 
foreman,  boss,  or  fire  boss  and  their  assistants,  when  acting  for  a  mine 
owner  or  operator,  his  vice  principals.  Under  this  statute  negUgence 
of  slatemen  directed  by  a  mine  foreman  to  take  down  and  remove 
slate  and  to  make  a  miner's  working  place  safe  is  the  negligence  of  a 
vice  principal  for  which  the  mine  operator  is  liable. 

Jewel  Ridge  Coal  Corp.  v.  Keen, Va. ,  96  Southeafitem  767,  p.  768. 

DTTTIES  IMPOSED  ON  MINEB. 
DUTY  TO   INSPECT. 

The  statute  of  Alabama  (General  Acts  1911,  p.  513)  provides  that 
every  workman  employed  in  a  mine  shall  examine  his  working  place 
before  beginning  work,  and  after  any  stoppage  of  the  work  during  a 
shift  he  shall  repeat  the  examination.  It  is  also  made  the  duty  of  all 
miners  to  promptly  inform  the  mine  foreman  or  his  assistant  of  any 
unsafe  condition  in  his  working  place.  This  statute  puts  upon  every 
miner  the  duty  to  exercise  care  to  know  the  condition  of  his  working 
place.  The  purpose  of  the  statute  is  to  put  upon  the  miner  the 
burden  of  examining  for  himself  the  places  and  conditions  in  his 
working  place  from  which  danger  may  be  expected,  and  this  includes 
the  roof  of  the  mine. 

Seaglo  V.  Stith  Coal  Co., Ala. ,  79  Southern  301,  p.  303. 

FAILURE  TO  INSPECT  WORKING  PLACE — DANGEROUS  APPEARANCE. 

The  statute  of  Alabama  (General  Acts  1911,  p.  513)  imposes  upon 
every  miner  the  duty  of  examining  his  working  place  and  to  report 
any  unsafe  conditions  to  the  mine  foreman  or  his  assistant.  If  a 
miner  by  the  exercise  of  that  caution  imposed  upon  him  by  the  statute 
would  have  discovered  the  dangerous  condition  in  the  roof  of  the  mine 
at  his  working  place  and  nevertheless  went  under  it  and  was  injured, 
he  can  not  recover.  In  such  case  the  omission  of  the  miner  was 
negligence  per  se  and  was  the  proximate  legal  cause  of  his  injury. 

Seaple  v.  Stith  Coal  Co., Ala. ,  79  Southern  301,  p.  303. 

See  Woodward  Iron  Co.  v.  Wade,  192  Ala.  651,  68  Southern  1008. 

DUl^Y  OF  MIN1:R  to  PROP  WORKING  PLACE — EXCEPTIONS. 

The  statute  of  Virginia  (Acts  1912,  p.  427)  makes  it  the  duty  of 
each  miner  to  prop  and  secure  his  mining  place  and  prohibits  a  miner 
from  working  unless  he  has  props  and  timbers  sufiEicient  to  make  his 
place  secure.  But  this  provision  does  not  apply  to  a  case  where  the 
threatened  danger  was  not  of  such  a  character  as  to  call  for  the  use 
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of  props  and  where  the  miner  pursuant  to  another  provision  of  the 
statute  was  required  to  report  the  dangerous  condition  to  the  mine 
foreman. 

Jewel  Ridge  Coal  Corp.  v.  Keen, Va. ,  96  Southeafltem  767,  p.  768. 

SIGHT  TO  STATUTOBY  PBOTBCTION. 

PERSONS  wrram  statutory  protection — public. 

The  statute  of  Oklahoma  requiring  mine  operators  to  fence  the 
entrances  to  mines  and  erect  danger  signals  when  operations  are  sus- 
])ended  was  intended  for  the  protection  of  the  public  in  general  and 
applies  to  a  person  in  the  situation  of  an  invitee  or  a  hcensee;  and  a 
failure  to  comply  with  the  statute  renders  a  mine  operator  hable  for 
the  death  of  an  invitee  or  Hcensee  resulting  from  the  failure  to  comply 
with  the  statute. 

Whitehead  Coal  Min.  Co.  r.  PinkBton, OUa. ,  175  Rudfic  356,  p.  366. 

STATUTORY  PROTECTION  INVOKED  BY  PLEADING. 

In  an  action  by  a  miner  for  damages  for  injuries  the  complaint 
averred  that  the  mine  operator  negligently  furnished  the  complainant 
defective  appliances  with  which  to  work  and  that  the  injuries  com- 
plained of  resulted  from  the  use  of  the  defective  appliances.  These 
avennents  are  sufficient  to  invoke  the  provisions  of  the  Indiana 
employers'  liabiUty  act  of  1911. 

Jacbki  Hill  Coal  &  Coke  Co.  v.  Van  Hentenryck, Ind.  App. ,  120  North- 
eastern 664,  p.  667. 

EMPLOYEE  ON  OTTTSIDB  THAHWATS. 

Section  98  of  the  mining  law  of  Alabama  (General  Acts  1911;  p. 
534)  has  no  application  to  tramways  or  tram  tracks  that  are  employed 
outside  of  mines  and  entirely  disconnected  with  any  tramways  or 
tram  tracks  in  the  mine. 

Montevalo  Min.  Co.  v.  Underwood, Ala. ,  79  Southern  453,  p.  455. 

VBLLOW  SBBVANT  BTTLE— DEFBNSB  ABROGATED. 

FEIXOW  SEBYANTS — ^DOCTBINB  ABBOOATED. 

The  constitution  of  Arizona  (art.  18,  sec.  4)  abrogates  the  common 
law  doctrine  of  fellow  servants  so  far  as  it  affects  the  liability  of  a 
mine  operator  for  injtiries  to  a  miner  resulting  from  acts  or  omissions 
of  any  other  miner. 

United  Verde  Copper  Co.  v.  Kucfan,  253  Federal  425,  p.  426i 
103685''— 19— BuU.  179- 


LIABILITT  NOT  ATOONBD  BT  CONTRACT. 

Section  36,  article  9  of  the  constitution  of  the  State  of  Oklahoma 
prevents  a  coal-mine  operator  from  entering  into  a  contract  with  a 
miner  by  the  terms  of  which  he  is  to  relieve  himself  from  liability  for 
injuries  resulting  from  the  negligeiit  or  careless  acts  ol  a  fellow  servant 
of  the  miner. 

Creek  Coal  Min.  Oo.  v.  Paprotta, Okia. ,  176  Pacific  236,  p.  237. 

slatbucbn  not  fallow  sebvants  of  minbb. 

Under  the  statute  of  Yn^ginia  making  mine  foremen,  bosses,  or 
iSre  bosses,  and  their  assistants,  vice  principals,  slatemen  ordered  by 
a  mine  foreman  to  go  to  a  miner's  woricing  place  and  take  <1owb  ^ 
slate  and  make  the  place  safe,  are  not  feflow  servants  of  ^he  mmer 
and  their  negligence  in  failing  to  make  the  place  safe  will  not  defeat 
a  recovery  by  the  min^  for  damages  for  injuries  caused  by  such 
negligence. 

Jewel  Ridge  Coal  Corp.  v.  Keen, Va. ,  96  Southeastera  767,  p.  768. 

BFFBCT  ON  COKT&XBX7TOBY  NEGUOEKGH. 

BEFSNSE. 

Under  the  provisions  of  the  Indiana  employer's  liability  act  of  1911, 
contributory  negligence  of  an  injured  miner^  when  not  affirmatively 
shown  in  the  complaint,  is  a  matter  of  defense. 

Jackson  Hill  Coal  A  Coke  Co.  v.  Van  Uentenryck, Ind.  App. ,  120  Nortk- 

eastem  664,  p.  667. 

miner's   working  PLACE — SAFETY. 

A  miner  on  discovering  a  dangerous  condition  in  his  working  place 
immediately  reported  the  fact  to  the  mine  foreman,  as  required  by 
the  Virginia  mining  statute.  The  foreman  examined  the  miner's 
working  place  and  directed  the  slatemen  to  take  down  the  overhanging 
slate  and  make  the  place  safe.  After  completing  their  work,  they 
informed  the  miner  that  the  place  was  ready  for  him  and  he  there- 
upon resumed  his  work  and  was  injured  by  a  fall  of  slate  from  the 
roof.  The  miner  under  tbe  statute  can  not  be  charged  with  con- 
tributory negligence  in  returning  and  beginning  work  in  his  place 
after  it  was  reported  to  be  in  proper  condition  by  the  slatemen. 

Jewel  Bidge  Coal  Cocp.  v.  Eeea, Va. ,  M  ^kwUiMBtaEa  767,  p.  768. 

8ee  Bemes  v.  Gaston  Coal  Co..  27  W.  Va.  285. 
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BFFBCT  OV  ASSUlCPXiOV  OF  BISK. 


Under  tbo  proyiuons  of  the  ladiMUi  employers'  liabilitj  act  of  191 1, 
the  assumption  of  risk  bj  an  injured  miner  when  not  affirinatiTeiy 
shown  in  the  oon^laint,  is  a  matter  of  defense. 

JftckND  BillOoel  A  OokeOo.  v.  Van  Hentoniyck, IM.  A#p. ^  120  N«1b- 

eastern  664,  p.  667. 

xzmnts'  WAGES. 

PAYMENT  COMPELLED. 

The  Califflniiafltatateof  hbj  1, 1911  (p.  1268),  and  the  amendment 
of  April  28,  1915  (p.  299),  requiring  the  payment  of  miners'  wages 
once  in  each  montii  imposes  no  unreasonable  burden  upon  the  em- 
ployer as  operating  as  it  does  in  the  future  and  disturbing  no  vested 
right,  the  employer  must  and  it  is  but  fair  that  he  should  make  pro- 
vision to  pay  his  employee  before  hiring  him,  and  failing  in  this,  he 
should  pay  the  penalty. 

Moore  v.  Indian  Spring  Channel  Gold  Min.  Co.« Cal.  App. ^  174  Pacific 

378,  p.  381. 

RECOVBBT  OF   WAGES  AND  PENALTY. 

The  Statute  of  May  1,  1911  (p.  1288),  as  amended  by  the  act  of 
Augusts,  1915,  (p.  299),  applies  to  mine  operators  as  employers  and 
to  millers  as  employees.  Miners  who  had  worked  for  a  mine  operator 
for  several  months  at  a  daily  wage  received  their  pay  at  the  end  of  the 
month  regularly  as  agreed  upon.  The  mine  finally  shut  down  and 
the  miners  were  dbcharged  and  the  mine  operator  refused  to  pay  the 
last  month's  wages.  Under  the  amendatory  act  of  1915,  a  dis- 
chai^ed  miner  could  sue  and  recover  not  only  the  wages  due  but  the 
penalty  imposed  by  the  amendatory  act. 

Mbove  v.  Indian  Spriag  Chaimel  Gold  Min.  Oe^ Cal.  App. ,  174  Pacific 

878,  p.  381. 

MIKSB's  WAOaBS — SMFLOYBB  QCITTINQ  WGBK — ^BBCOVERT. 

The  statute  of  California  of  May  1,  1911,  as  amended  by  the  act  of 
August  8,  1915,  provides  that  when  an  employee  is  discharged  by  his 
employer  his  wages  earned  and  unpaid  shall  become  due  immediately. 
If  the  employment  is  not  for  a  definite  period  and  tibe  employee 
quits  his  employment,  the  act  gives  the  employer  five  days  to  pay 
the  wages  earned  and  unpaid.  There  is  nothing  unreasonable  in 
this  provision,  for  ti»  right  of  the  employee  to  quit  work,  where  there 
is  no  contract  for  a  definite  period  is  as  undeniable  as  the  right  of  the 
employv  to  dischaige  the  employee.    The  act  does  not  violate  any 

of  the  provisions  of  either  the  State  or  the  Federal  constitution. 

MoovB  V.  Indian  Spring  Channel  Gold  Min.  Co., Oal.  App. ^  174  Pacific 

t78,p.881. 
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WBONGFUX  DEATH. 
SURVIVAL  OP  ACTION. 

The  cause  of  action  for  pain,  suffering,  and  medical  expenses  arising 
from  a  wrongful  injury  survives  under  the  statute  (Rev.  Laws,  1910, 
sec.  5281)  to  the  personal  representative  when  the  injury  results  in 
the  death  of  an  employee,  and  the  recovery  becomes  a  part  of  his 
estate  and  is  subject  to  the  claims  of  creditors. 

Lahoma  Oil  Co.  v.  State  Industrial  CommisBionj Okla. ^  175  Pacific  836, 

p.  837. 

BENEFICIARIES — BRIGHT  TO  SUE — ^PLEADING. 

In  an  action  for  damages  for  a  wrongful  death  the  complaint  is 
sufficient  to  show  a  reasonable  expectancy  on  the  part  of  the  father 
for  continued  support  on  behalf  of  the  deceased  and  that  he  sustained 
a  loss  by  reason  of  the  death  where  it  averred  that  the  deceased  was 
earning  $50  a  month  and  was  living  with  his  father  and  spending  his 
earnings  in  the  support  of  his  father  and  sister. 

Whitehead  Coal  Min.  Co.  v.  Pinkston, Okla. ,  175  Pacific  365,  p.  367. 

See  McGarvie  v.  Frontenac  Coal  Co., Eaiu. ,  175  Pacific  375. 

EFFECT  OP  workmen's  COMPENSATION  ACT. 

By  the  terms  of  the  workmen's  compensation  act  of  Oklahoma  the 
amount  of  compensation  for  each  injury  is  limited  and  based  upon 
the  amount  of  the  weekly  wage.  The  provision  excepting  injuries 
resulting  in  death  was  doubtless  incorporated  so  as  to  make  the  act  in 
harmony  with  the  constitutional  provision  under  which  the  amount 
recoverable  can  not  be  limited  if  death  results  from  an  injury.  The 
death  of  an  injured  employee  terminates  his  relation  with  the  employer 
and  the  occasion  for  making  compensation  in  lieu  of  wages  comes  to 
an  end  and  the  the  workmen's  compensations  act  has  nothing  to  do 
with  the  statutory  right  of  action  for  wrongful  death. 

Lahoma  Oil  Co.  v.  State  Induetrial  Commission, Okla. ,  176  Pacific  836, 

p.  837. 

BECOVERY  UNLIMITED. 

The  constitution  of  Oklahoma  (art.  23,  sec.  7)  provides  that  the 
right  of  action  to  recover  damages  for  injuries  resulting  in  death  shall 
never  be  abrogated  and  the  amount  recoverable  shall  not  be  subject 
to  any  statutory  limitation.  Because  of  this  constitutional  pro- 
vision the  workmen's  compensation  act  of  Oklahoma  does  not  con- 
trol or  otherwise  afifect  a  right  of  action  for  wrongful  death. 

Lahoma  Oil  Co.  v.  State  Industrial  CommisBion, OUa. ^  175  Pacific  836, 

p.  837. 
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DXPENDENOT — ^PBOOF  INSUPPIOIENT. 

Where  it  appeared  in  an  action  by  the  father  and  mother  as  bene- 
ficiaries for  damages  for  the  death  of  a  son  who  was  a  coal  miner,  the 
evidence  was  insufficient  to  show  a  partial  dependency  where  there 
was  no  contribution  to  the  support  of  the  parents  and  where  both 
admitted  that  they  did  not  know  whether  the  mother's  receipt  of 
money  from  the  son  ever  exceeded  a  fair  estimate  for  his  board  and 
lodging. 

McGarvie  v.  Frontenac  Coal  Co., Kans. ,  175  Pacific  375,  p.  376. 

SUIT  IN  FOBEION   STATE. 

The  statute  of  Massachusetts  gives  a  right  of  action  in  favor  of  the 
widow  and  children  or  the  next  of  kin  of  a  person  killed  by  the 
wrongful  act  of  another.  A  citizen  of  New  York  was  killed  in  Massa^ 
chusetts  by  the  agents  of  the  Standard  Oil  Company.  The  adminis- 
trator of  the  decedent  may  sue  and  maintain  an  action  in  the  courts 
of  New  York  under  the  Massachusetts  statute  and  recover  for  the 
benefit  of  the  next  of  kin. 

LouckB  V.  Standard  OD  Co., N.  Y. ,  120  Northeastern  198. 

STATUTE  OP  FOREIQN   STATE — ^ENPORCINO  IN  DOMESTIO   COUBT. 

The  statute  of  Massachusetts  as  amended  by  the  laws  of  1907 
(Ch.  375)  makes  a  person  or  corporation  causing  the  death  of  another 
liable  in  damages  in  a  sum  of  not  less  than  $500  nor  more  than  $10,000 
for  the  use  of  the  widow  and  children,  or  of  the  next  of  kin,  of  the 
deceased.  This  statute  is  not  penal  in  an  international  sense.  An 
offender  is  punished,  but  the  purpose  of  the  punishment  is  reparation 
to  those  aggrieved  by  his  offense.  The  damages  may  be  compensatory 
or  punitive  according  to  the  statutory  scheme,  but  in  either  case  the 
complainants  have  a  grievance  above  and  beyond  any  that  belongs 
to  them  as  members  of  the  body  politic  in  that  they  sue  to  redress  an 
outrage  peculiar  to  themselves.  he  statute  is  penal  in  one  element 
only  in  that  the  damages  are  punitive,  but  the  punishment  of  the 
wrongdoer  is  not  designed  as  an  atonement  for  a  crime,  but  it  is  the 
solace  to  the  individual  who  has  suffered  a  private  loss.  The  executor 
or  administrator  who  sues  under  this  statute  is  not  the  champion  of 
the  peace,  order,  and  justice  of  the  Commonwealth  of  Massachusetts, 
but  he  is  the  representative  of  the  outraged  family  and  vindicates  a 
private  right.  The  statute  may  be  enforced  in  an  action  in  the 
courts  of  New  York. 

LouckB  v.  Standaid  Oil  Co., N.  Y. ,  120  Northeastern  198. 
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The  first  employers'  liability  act  of  West  VirgiiUA  was  held  unomi- 
stitutional  because  extended  to  oov-er  all  work  done  by  omployees 
of  an  interstate  oharacter,  a  large  part  of  which  yf^rk  covJd  not  be 
upon  interstate  conunerce  or  diiBCtly  in  furtheranoe  iheroof .  The 
present  liability  act  (Code,  sec.  708)  eliminated  that  difficulty  and 
is  constitutional. 

Suttle  V.  Hope  Nat.  Gas  Co., W.  Va. ,  97  SoutheaBtem  429.  p.  432. 

See  Firat  Employen'  Liability  Otm%  2m  Uaitod  SUtea  463,  28  Supreme  Ot. 

Rep.  141. 
Saoead  Bmf^yen*  LiakOifty  Cate^,  223  United  Stetei  1,  32  te|)^^        Bep. 
169. 

CX>NBTRtrCTION — AOOroENTS     WTTHIN     30     DATS — APPLICATION. 

Subsection  8  of  act  No.  20  of  1914,  t^he  Lowtana  workmen's 
compensation  act,  declares  that  eTerj  contract  of  fairing  made 
subsequent  to  the  time  provided  for  the  act  to  take  effect  between 
an  employer  and  employee  in  all  haEardous  employments  eiiall  be 
presumed  to  have  been  made  subject  to  the  provisions  of  the  act, 
unless  there  be  as  a  part  of  the  contract,  an  express  statement  in 
writing,  not  less  than  30  days  prior  to  the  accident,  either  in  the 
contract  itself  or  by  written  notice  by  either  party  to  the  oUier  ti^t 
the  provisions  of  the  act  are  not  int^ided  to  apply;  and  in  the  absence 
of  such  an  agreement  it  shall  be  presumed  that  the  parties  have  elected 
to  be  subject  to  the  provisions  of  the  act.  Under  this  provision  an 
accident  occurring  within  30  days  after  a  contract  of  employment 
in  the  absence  of  the  agreement  required  is  within  the  provisions  of 
the  employers'  liability  act. 

Philpe  V.  Guy  Drilling  Co.«  143  La. ,  79  Southern  549,  p.  550. 

Overruling,  Woodruff  v.  Producers'  Oil  Co.,  142  La. ,  76  Southern  803. 

OONSTBKJtmON — ^RBOOVBRT     BY     DEPENDENT — APFLIOATIDN     OP     MTT, 

The  mother  of  a  deceased  son,  whose  deatii  was  oaused  by  an  oil 
drilling  company,  brou^t  an  action  against  the  drilling  coanpittny 
for  damages  for  tort,  or  in  tibe  alternative  for  compensation  uader  the 
employers'  liability  a(^  of  Louicdana  for  the  deatii  of  the  son.  The 
evidence  showed  that  the  accident  resulting  in  the  dea4di  oocttrred 
within  the  30  days  after  the  employment,  thai  thefre  was  no  agree- 
ment between  the  employer  and  employee  that  the  act  ahoiild  net 
apply.  Under  the  facts  shown  the  right  to  compensation  was  witUn 
the  Louisiana  act  No.  20,  1914,  and  a  judgment  refiising  a  demand 
for  damages*  for  the  tort  was  properly  entered. 

Philpe  V.  Guy  DrUling  Co.,  143  La. ^  79  Southern  549,  p.  552. 


Section  34  of  the  workmen's  compensation  act  of  Louisiana  (act 
N'o.  20,  1914)  declares  that  the  rights  and  remedies  granted  an 
employee  on  account  of  a  personal  injury  for  which  he  is  entitled  to 
compensation  under  the  act  shall  be  exdusive  of  all  other  rights  and 
remedies  available  to  himself  or  his  personal  representatives  or 
dependents.  This  provision  roAkes  the  right  to  compensation 
exdosiTe  both  as  to  the  employee  and  his  dependents. 

Pliil{M  V.  Ovy  Drillii^  Co.,  143  La. ,  79  Soathern  $4»,  p.  m2. 

OONSTRUCrriON — ^LIMrHNO   REMEDIES. 

The  title  of  the  employers'  liability  act  of  Louisiana  (Act  No.  20, 
1914)  expresses  plainly  enough  the  object  and  purpose  of  limiting 
the  rights  and  remedies  of  an  injured  employee  and  the  rights  and 
remedies  of  the  dependents  or  representatives  of  a  deceased  employee 
to  the  schedule  of  compensatioa:!  established  and  to  the  liability  of 
the  employer  as  prescribed  by  the  statute.  The  term  ''  to  fU'eacribe" 
in  the  sense  used  in  the  statute  means  to  lay  down  autiboritatively 
as  a  guide  or  rule  of  action  and  an  act  prescribing  ihe  liability  of  an 
employer  to  make  compensation  for  injuries  received  by  an  employee 
is  an  act  limiting  the  rights  and  remedies  of  an  employee  or  his  rep- 
resentatives for  injuries  received  by  him.  The  expressions  in  the 
title  '^establishing  a  schedule  of  compensation/'  and  ''regulating 
procedure  for  the  deietmination  of  liability  and  compensation/'  and 
"providing  for  payments  of  compensation,"  indicate  the  object  or 
purpose  of  estab&hing  the  rights  and  remedies  of  one  to  whom 
compensation  may  be  due  and  of  thereby  excluding  all  other  rights 
and  remedies. 

Philpe  V.  G«y  DrilUng  Co.,  143  La. ,  79  Southern  649,  p.  550. 

ACriCm     »Y     DBFBirilBNT — STJITfOIENCrr     OF     TBOOT — ^PEOCEnURE — 

REHEARING. 

In  an  action  by  a  dependent  mother  under  the  Louisiana  em- 
ployers' liability  act  an  order  for  compensation  can  not  be  entered 
where  the  evidence  is  not  so  certain  as  to  the  amount  of  the  average 
weekly  wage  her  deceased  son  had  earned  nor  as  to  the  amount  he 
contributed  to  her  support,  that  the  court  could  determine  what 
compensation  should  be  allowed.  But  the  spirit,  if  not  the  letter,  of 
the  act  should  have  permitted  a  rehearing  of  the  case  with  permission 
to  introduce  more  evidence  instead  of  rendering  a  nonsuit.  The  act 
expressly  declares  that  the  judge  shall  not  be  bound  by  the  usual 
common  law  or  statutory  rules  of  evidence  nor  by  technical  or  formal 
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rules  of  procedure,  but  he  shall  decide  the  merits  of  the  controrersy 
as  equitably,  summarily,  and  simply  as  may  be. 

Philpe  V.  Guy  Drilling  Co.,  143  La. ,  79  Southern  549,  p.  552. 

ACTION     FOE     DAMAGES  —  ALTEBNATIVE     DEMAND     FOE     COMPENSA- 
TION. 

In  an  action  by  a  mother  for  damages  for  the  death  of  her  son  on 
the  ground  of  her  dependency,  a  demand  for  compensation  under 
the  Louisiana  Employers'  Liability  act  was  not  waived,  and  it  should 
not  be  dismissed  merely  because  it  was  urged  in  the  alternative  and 
only  in  the  event  the  court  should  hold  the  plaintiff  was  not  entitled 
to  damages  under  the  Civil  Code. 

Philpe  V.  Guy  Diilling  Co.,  143  La. ,  79  Southern  549,  p.  552. 

PEOOP  OF  NEGLIGENCE. 

The  fact  that  the  employers'  liabiUty  act  of  Alabama  does  not 
contain  a  clause  to  the  effect  that  an  employee  should  not  be  entitled 
to  compensation  unless  the  injury  resulted  from  some  impropriety  or 
defect  in  the  rules,  by  laws,  or  instructions,  does  not  have  the  effect 
of  dispensing  with  the  general  rule  that  proof  of  negligence  in  respect 
to  the  subject  matter  is  a  general  precedent  to  a  recovery, 

Seagle  v.  Stith  Coal  Co., Ala. ,  79  Southern  301,  p.  302. 

NEGLIGENCE — ^FAILUBE  TO  PBOMX7LGATE  RULES. 

The  Legislature  of  Alabama  omitted  from  the  employers'  liability 
act  the  provision  that  an  employee  shall  not  be  entitled  to  compen- 
sation unless  the  injmies  complained  of  result  from  some  impropriety 
or  defects  in  the  rules,  by-law3,  or  instructions.  The  legislature  evi- 
dently intended  that  no  liability  can  be  predicated  unless  an  employer 
is  shown  to  be  culpable  either  in  promulgating  a  rule  in  question  or 
in  failing  to  promulgate  a  nde  governing  certain  conditions. 

Seagle  v.  Stith  Coal  Co., Ala. ,  79  Southern  301,  p.  302. 

NEGLIGENT    INSTRUCTIONS   TO   WORKMAN  —  LIABILITY   OF  EMPLOYER. 

In  order  to  render  an  employer,  a  mine  operator,  liable  on  the  ground 
of  improper  or  negligent  instructions  to  a  delegate  under  the  Alabama 
employers'  liability  act,  the  employer  must  have  authorized  the 
delegate  to  give  some  definite  instructions  as  specified  by  him,  or 
generaUy  to  give  some  insti notions;  and  though  the  instructions  were 
formed  by  the  delegate  himself  in  pursuance  of  such  authorizationi 
they  must  come  within  the  terms  of  the  act.  Prior  to  this  act  an 
employer  would  not  have  been  liable  for  improper  instructions  fiom 
a  delegate  as  the  impropriety  in  the  instruction  could  not  have  been 
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attributable  to  a  personal  breach  of  duty  on  the  part  of  the  delegate 
unleas  there  had  been  negligence  in  the  choice  of  the  delegate.  Where 
an  employer  has  himself  definitely  specified  the  instructions  to  be 
given  by  Uie  del^ate  the  latter  would  be  merely  the  mouthpiece  of  the 
employer  for  conveying  the  unproper  instruction  and  the  negligence 
would  be  personal  to  the  employer  for  which  he  is  responsible. 

Seac^e  v.  Stith  Coal  Co., ,  Ala. ,  79  Southern  301,  p.  302. 

EMPLOYEE   OBETINO   INSTEUCTION, 

In  an  action  under  the  Alabama  employeis'  liability  act  by  an 
employee  for  damages  for  injiu'ies  resulting  from  his  obedience  to 
improper  or  negligent  instructions  of  another  employee,  the  burden 
IS  on  the  employee  to  show  that  the  person  giving  the  improper  or 
negligent  instruction  was  delegated  so  to  do  by  the  employer. 

Seagle  v.  Stith  Coal  Co., Ala. 79  Southern  301,  p.  303. 

APPLICATION    TO    EMPLOYEES    ENGAGED    IN    INTRASTATE    COMMERCE. 

A  natural  gas  company  was  engaged  in  transporting  natural  gas 
from  West  Virginia  into  Ohio  through  trunk  pipe-lines  and  there 
sold  to  another  company  for  distribution  to  its  patrons  and  con- 
sumers in  that  State.  Tlie  employers'  liability  act  of  West  Virginia 
(Code,  sec.  708)  applies  unconditionally  to  the  employees  of  such 
natural  gas  company  whose  work  was  wholly  intrastate  and  clearly 
separable  and  distinguishable  from  work  in  interstate  commerce, 
although  the  same  section,  with  respect  to  employees  who  were 
engaged  partly  in  intia  and  partly  in  interstate  commerce  provides 
that  the  act  shall  only  apply  upon  the  condition  that  the  employer 
and  such  employees  voluntarily  accept  the  provisions  of  the  act 
in  a  stated  mannw. 

SutUe  V.  Hope  Nat.  Gaa  Co., W.  Va. ,  97  Southeaetem  429,  p.  431. 

CIAS8ES  OF   EMPLOYEES — INTERSTATE  AND   INTRASTATE  COMMERCE — 

APPLICATION   OP  ACT. 

The  employers'  liability  act  of  West  Virginia  in  its  application 
to  employees  with  reference  to  the  work  being  done  contemplates 
three  claises:  (1)  those  working  whoDy  upon  intrastate  commerce, 
(2)  those  working  wholly  upon  interstate  commerce,  (3)  those  working 
partly  upon  intrastate  and  partly  upon  interstate  commerce.  No 
difficulty  appears  as  to  the  first  and  second  classes,  as  one  field  belongs 
exclusively  to  the  State  and  the  othei  primarily  to  Congress.  As  to 
the  third  class  Congress  could  not  provide  for  them  except  as  to  their 
interstate  work  and  has  not  provided  for  them  to  any  extent  except 
as  to  employees  of  carriers  by  railroad,  so  the  State  could  cover  all 
intrastate  work  and  under  its  permissive  power  could  provide  for  all 
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mterstate  work  not  tovend  by  fedarai  JagiBiatkMi.  Section  S2  of  the 
act  was  made  to  fit  that  ocnidiiioa.  I^  fiut  part  of  tha  aeetion  is 
limited  to  the  application  of  the  act  wfaare  the  employer  is  engaged 
in  both  inteistate  and  intrastate  oommerce  to  the  cases  where  the 
intnustate  work  is  dearly  separable  and  distinguiriiabb  from  die 
interstate.  Hie  second  part  of  the  seoond  deals  with  employeea  work- 
ing partly  upon  interstate  and  partly  upon  intrastate  oommerce 
and  to  them  the  act  applies  only  by  voluntary  acceptance.  But  this 
acceptance  is  not  required  where  the  employees  are  engaged  in  work 
clearly  separable  and  distinguishable  from  interstate  commerce. 
Suttle.v.  Hope  Nat.  Gas  Co., W.  Va. ,  97  Southeaatem  42».  p.  432. 

WORKXBK*8  COKPENSATIOir  ACT. 

OONSTBUCnON   AND  APPLICATION* 

The  workmen's  compensation  act  of  Oklahoma  must  be  construed 

to  be  in  harmony  with  the  provisions  of  the  constitution  and  tiie 

various  sections  of  the  statutes  and  laws  of  the  State  so  as  to  give 

meaning  and  effect  to  all,  if  such  construction  is  possible  without 

doing  violence  to  the  language  and  spirit  of  the  act. 

Lahoma  OH  Oo.  v.  State  Industrial  Onnmisffion, Okla. ,  175  Pacific  ^6, 

p.  SS7. 

See  Mattiie^  v.  Bucker, OkfaL .  ITQ  Paciiic  492. 

BomaOil  Oo.  v.  Long, Okla. ;  173  Pacific  967. 

CX>NSTBTyCTrON — OBJECT   AND   INTENT. 

Hie  object  of  all  workmen's  oompensation  acts  is  benificeQt  and 
bountiful  aad  their  provisions  bioad  and  generous.  The  intention 
and  design  of  such  enactments  are  to  establish  a  mode  for  the  prompt 
redress  of  grievances  and  secure  restitution  commeiisurate  with  the 
loss  of  the  service  by  those  upon  whom  depend  for  support  and  main- 
tenance the  persons  named  as  beneficiaries.  Strict  rules  are  not  to 
obtain  to  the  detriment  of  a  claimant  in  violation  of  this  wholesome 
purpose. 

Poccardi  v.  Ott, W.  Va. ,  96  Southeastern  790,  p.  ?91. 

REMEDIAL — ^LIBERAL  CONSTRUCTION. 

The  worionen^s  oompensation  act  of  Colorado  is  hi|^ly  romedial 
and  b^^j^ficent  in  purpose  and  is  to  be  liberally  construed.  A  court 
should  not  adopt  such  an  inteq>retation  of  a  statute  as  would  produce 
absurd,  unreasonable,  unjust,  or  oppressive  lesults  if  such  interpre- 
tation can  be  avoided. 


Karoly  v.  Industrial  Oommunon, Goto. ,  176  Pacific  264,  p.  285. 

See  £mployefa'  Mutaal  Iqb.  Oo.  v.  Induetrial  Oosuaianoo, Ooto.  ^  176 

Pacific  314,  p.  316. 
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ALASKA  JkCT — filOHTS  AND.  SBmWDSXB  BXCLUSIYB. 

The  workmen's  compensation  act  of  Alaska  supersedes  the  common 
law  and  bj  its  comprehensive  provisions  covers  the  field  of  liability 
in  an  action  by  a  miner  for  damages  for  injuries  received  while  work- 
ing in  a  mine.  The  remedy  provided  for  the  omission  of  duty  on  the 
part  of  a  mine  operator  is  different  from  that  conferred  by  the  common 
law  and  the  plaintiff's  right  of  action  is  statutory  and  the  rights  Mid 
limitations  of  the  parties  are  fixed  by  the  act. 

Martin  y.  Ketmeo&tt  Copper  Corp.,  252  Federal  207,  p.  SOS. 

ACTiON  UNDBR  WORin[EI^4S  COMPBKSATIOK  ACT  CXOLTTSIVS. 

The  workmen's  compensation  act  of  Alaska  supersedes  the  common 
law  in  that  territory  and  a  common  law  action  can  not  be  maintained 
against  a  mine  operator  by  a  miner  for  damages  for  injuries  received 
while  working  in  a  mine.  The  sole  remedy  is  given  by  the  workmen's 
compensation  act  of  iU aska. 

Martin  v.  Kennecott  Copper  Corp.,  252  Federal  207,  p,,208. 

X.AW   AB  PAST  OF  €ONTKACT. 

The  provisions  of  the  workmen's  compensation  act  of  Alaska  enter 
into  and  become  part  of  the  contract  of  employment  between  a  mine 
operator  and  a  miner  as  fully  as  if  written  out  in  such  contract. 

Martin  v.  Kennecott  Copper  Corp.,  252  Federal  207,  p.  208. 

MINE   OPERATOR  KEJECTINO   ACT — LIABn.ITT — ^DEFENSES. 

A  coalHuine  operator  who  rejected  the  provisions  of  the  Iowa 
woikmea's  oompenaatioa  act  is  liable  in  the  san^e  manner  and  lo  ibe 
aaaie  axtaat  as  be  would  have  been  had  the  oompensation  act  never 
bean  passed,  except  in  an  action  by  a  miner  for  personal  injuries 
ansmg  out  of  and  in  the  course  of  his  eoEaploymentj  H  will  be  presumed 
that  the  injury  was  caused  by  the  employer's  ne^pUgence  and  certain 
common  law  defmises  will  not  be  available  to  him. 

Gay  V.  Hk»ckii«  Coal  Co., £o«ra ,  169  Northtraetern  SttO,  p.  S62. 

FAILURE  TO   ACCEPT — EFFECT. 

A  complaint  in  an  action  against  an  oil-well  driller  for  damages  for 
injuries  averred  that  when  the  injury  was  inflicted  the  oil-well  driller 
was  an  employer  entitled  to  qualify  under  the  provisions  of  the  work- 
men's compensation  act  of  West  Virginia,  (Acts  1916,  ch.  9;  Acts 
Extra  Session  1916,  ch.  1),  but  had  failed  negligently  to  accept  the 
provisions  of  that  act.  An  employer  who  is  entitled  to  qualify  under 
the  provisions  of  the  workmen's  compensation  act  and  fails  to  do  so 
is  deprived  of  the  protection  it  affords  and  is  subject  to  the  burdens 
it  imposes. 

Long  V.  Foley, W.  Va. ^  96  Southeastern  794,  p.  796. 
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ACGIDElfTAL  INJUBT — MBAMINQ. 

An  injury  is  accidental  within  the  meaning  of  the  Illinois  work- 
men's compensation  act  when  it  occurs  in  the  course  of  the  employ- 
ment unexpectedly  and  without  affirmative  act  or  design  of  the 
employee. 

Matthiessen,  etc.,  Zinc  Co.  v.  Industrial  Board, lU.    ,  120  Northeastern 

249,  p.  251. 

ACCIDENTS  AND  ACCIDENTAL  INJUBT — ^DEFINITION. 

The  word  ''accident"  in  the  Illinois  workmoi's  compensation  act 

is  not  a  technical  legal  term  that  has  a  clearly  defined  meaningi  and 

no  legal  definition  has  ever  been  given  which  has  been  found  to  be 

exact  and  comprehensive  as  applied  to  all  circumstances.    Anything 

that  happens  without  design  is  commonly  called  an  accident  and  at 

least  in  the  popular  acceptance  of  the  word  any  event  which  is 

unforeseen  and  not  expected  to  the  person  to  whom  it  happens  is 

included  in  the  term.    The  meaning  of  the  word  as  used  in  the  niinois 

workmen's  compensation  act  is  necessarily  influenced  by  the  various 

provisions  of  the  act  and  the  purpose  of  its  enactment  and  can  not  be 

determined  alone  from  any  definition  found  in  a  dictionary. 

MatthieBsen,  etc.,  Zinc  Co.  v.  Industrial  Boaid» lU. ^  120  Northeaston  249, 

p.  251. 

ACaDENTS  AND  ACCIDENTAL  INJXmY — MEANING. 

The  words  ''accidents"  and  ''accidental  injury"  imply  and  the 
provisions  for  notice  to  the  employer  within  30  days  after  an  acci- 
dent and  his  report  to  the  industrial  board  of  accidental  injuries  show, 
that  an  injury  to  be  accidental  or  the  result  of  an  accident  must  be 
traceable  to  a  definite  time,  place,  and  cause.  If  there  is  a  definite 
time,  place,  and  cause,  and  the  injury  occmrs  in  the  course  of  the 
employment,  the  injury  is  accidental  within  the  meaning  of  the  act 
and  the  obligation  to  provide  and  pay  compensation  arises. 

Matthiessen,  etc..  Zinc  Co.,  v.  Industrial  Board, 111.    ,  120  Northeastern 

249,  p.  251. 

"accident"    and   "accidental   INJUBT  " — ^INCLUSIVENESS   OF   ACT. 

The  words  "accident"  and  "accidental  injury"  were  meant  to 
include  every  injury  suffered  in  the  course  of  employment  for  which 
there  was  an  existing  right  of  action  at  the  time  the  act  was  passed 
and  to  extend  the  liability  of  the  employer  to  make  compensation 
for  injuries  for  which  he  was  not  previously  liable  and  to  limit  the 
compensation  to  be  paid  therefor. 

Matthiessen,  etc.,  2Sinc  Co.  v.  Industrial  Board, lU. ^  120  Northeastern 

249,  p.  251. 
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AOCIBENT — ^DIBABILITT  FBOM  OCCUPATIONAL  DISEASE. 

A  disability  catised  from  an  occupational  disease  incident  to  the 

business  of  smelting  zinc,  or  arising  from  that  source,  is  not  to  be 

regarded  as  an  accident  within  the  meaning  of  the  Illinois  workmen's 

compensation  act  because  such  a  disease  has  its  inception  in  the 

occupation  and  develops  ov«a-  a  long  period  of  time  from  the  nature 

of  the  occupation  and  not  from  any  unusual  or  unforeseen  cause  of 

event.    There  is  statutory  authority  for  the  recovery  of  damages  if 

such  injury  resulted  from  the  employer's  violation  of  a  statute,  and 

the  remedy  in  such  case  is  not  confined  to  the  compensation  provided 

by  the  workmen's  compensation  act. 

Matthieasen,  etc.,  Zinc  Co.  v.  Industrial  Board, 111. ,  120  Northeastern 

249,  p.  251. 

ACCIDENTAL  INJUBY — ABSENICAL  POISONING. 

An  employee  in  a  lead  and  zinc  smelter  worked  for  a  period  of 
fifteen  years  as  a  fireman  at  the  furnaces  in  the  smelter.  On  the 
evening  of  the  last  day's  work  he  was  seized  with  cramps  throughout 
his  arms,  legs,  stomach,  and  bowels,  and  grew  steadily  worse  and 
died  within  ten  days.  On  petition  his  personal  representative  was 
entitled  to  an  award  on  the  ground  that  his  death  was  due  to  acute 
arsenical  poisoning  not  of  a  chronic  nature,  but  his  physical  condition 
was  such  as  to  make  him  susceptible  to  arsenical  poisoning  in  such 
degree  as  to  bring  on  his  fatal  injury  and  death,  and  this  was  an 
accident  within  the  meaning  of  the  workmen's  compensation  act  of 
Illinois. 

Matthiessen,  etc.,  Zinc  Co.  v.  Industrial  Board, 111. ,  120  Northeastern 

249,  p.  260. 

COUBSE  OP  EMPLOYMENT — ^ACCIDENT — NEGLIGENCE. 

A  miner  had  been  working  in  the  gaseous  section  of  a  mine  before 
it  was  closed  off  and  had  left  his  mining  machines  and  other  tools  in 
that  part  of  the  mine.    Two  months  later  while  engaged  in  another 
part  of  the  mine  some  considerable  distance  from  his  proper  place  he 
left  his  working  place  and  went  into  the  gaseous  part  of  the  mine, 
where  he  was  told  not  to  go  and  where  danger  signals  were  properly 
placed,  to  get  his  mining  machines  and  tools  for  work.     While  so  do- 
ing, and  while  in  the  gaseous  part  of  the  mine  he  was  overcome  with 
gas  and  died  from  its  effects.    Under  these  circumstances  the  miner 
died  from  an  accident  which  occurred  in  the  course  of  his  employment 
within  the  meaning  of  the  Pennsylvania  workmen's  compensation 
act  of  1915  (Pa.  Laws  1915,  p.  736).    The  fact  that  he  disobeyed  the 
orders  though  fully  understood  and  appreciated  by  him  would  be 
nothing  more  than  a  negligent  act  on  his  part  and  negligence  on  the 
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part  of  an  injured  emplojee  does  not  bar  his  right  to  oompensation 
under  the  workmen's  compensation  act. 
Giiraki  y.  Buflquehaniut  Goal  Co., Pa. ,  104  Atlantic  801,  p.  80i. 

DETB&MINATION   OF   EXTENT  OF  DI8ABILITT — OOlfPXNSATIOir. 

In  determining  the  amount  of  compensation  to  be  paid  an  injured 
miner  the  industrial  commission  must  first  determine  to  what  extaat 
the  complainant  was  disabled,  as  that  is  the  basis  upon  which  he  is 
to  be  compensated  and  without  such  determination  he  could  receive 
no  compensation. 

Employero*  Mutual  Ins.  Co.  v.  Industrial  Commiasiony Colo. ,  17<(  PAdfic 

314,  p.  315. 

COMPENSATION   NOT  DEPENDENT  UPON   WBONO  OB  NEGLIGENCE. 

The  compensation  to  be  paid  to  an  injured  employee  under  the 
Oklahoma  workmen's  compensation  act  does  not  depend  upon 
whether  the  injury  was  wrongfully  caused  by  the  negligence  of  the 
employer.  The  compensation  to  be  paid  when  an  accidental  injury 
is  sustained  arising  out  of  and  in  the  course  of  the  employment 
without  regard  to  the  fault  as  a  cause  of  such  injury^  except  where  the 
injury  is  sustained  by  the  wilful  intention  of  the  injured  employee, 
or  where  the  injury  residts  directly  from  the  wilful  failure  of  the 
injured  employee  to  use  a  guard  or  protection  furnished  for  his  use. 
The  act  recognizes  that  a  personal  injury  suffered  by  an  employee 
arising  out  of  and  in  the  course  of  the  employment  is  an  incident  of 
the  business  in  which  he  is  employed  and  as  a  matter  of  justice  the 
resulting  burden  should  be  borne  by  the  business  without  regard  to 
the  question  of  fault  on  the  part  of  the  employer  or  of  the  employee. 

Lahoma  Oil  Co.  v.  State  Industrial  Commiaedon^ Olda. ,  175  Pacific  836, 

p.  837. 

LUMP-SUM  SETTLEMENT. 

The  theory  of  the  legislature  in  enacting  section  57  of  the  work- 
men's compensation  act  of  Colorado  as  to  payment  in  gross  for  per- 
manent total  disability  was  that  cases  would  arise  in  which  the 
condition  of  the  injured  employee  would  be  so  marked  that  there 
would  be  little  reason  to  anticipate  improvement  in  earning  capacity 
and  the  circumstances  would  be  such  as  would  warrant  the  court 
in  giving  judgment  for  a  lump  sum  available  at  once  rather  than  for 
periodical  payments  as  in  an  award. 

Kaioly  v.  Industrial  OwnmiRffinn, Colo. ,  176  Pacific  284«  p.  28&. 
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Umr^SUU  BBTTUSHSMT — ^^BTSRMINATIOir. 

Tlie  workmen's  compensation  act  of  Colorado  (sec.  67)  provides 
that  when  payment  in  gross  is  ordered  the  industrial  commission 
shall  fix  the  gross  amount  to  be  paid  based  on  the  present  worth  of 
partial  payments.  From  this  provision  the  commission  can  easily 
and  accurately  ascertam  the  amount  of  the  gross  payment  in  cases 
where  the  period  for  which  partial  payments  are  to  be  paid  is  fixed  at  a 
certain  definite  number  of  weeks.  There  is  nothing  in  the  clause 
ishxch  prohibits  or  prevents  the  oommission  from  fibcing  a  gross 
amount  in  cases  where  the  periodical  payments  are  to  continue 
(kriog  the  life  of  an  injured  employee.  Hie  exact  number  of  such 
partial  payments  m  the  future  can  not  be  accurately  asc^t^ed, 
but  the  commission  in  the  l%ht  of  all  the  facts  may  make  a  reasonable 
estimate  as  to  the  probable  number  of  such  partial  payments  and 
the  probable  duration  of  the  claimant's  life.  The  8ta;tute  by  neces- 
sary implication  empowers  the  commission  to  do  this  and  to  de- 
tomine  "the  present  worth  of  partial  payments,"  whether  the  exact 
number  of  such  payments  can  be  ascertained  or  not. 

Kmiy  v.  Indiatrial  GommiauoD, Colo. ^  17«  Pacific  2S4,  p.  286. 

See  EmployeiB  Mutual  Ins.  Co.  v.  Industrial  CtommMBon,  Colo.  ^  176 

Pacific  314,  p.  316. 

DBNIAL  OF  LtTHP-atTM  PATMEKT — ntKnTDICIAL   KRB(»l. 

An  injured  miner  filed  his  petition  under  the  Colorado  workmen's 
compensation  act  for  payment  in  a  lump  sum  on  the  ground  of 
permanent  total  disability.  The  industrial  commission  and  the 
court  following  its  finding  denied  the  claim  on  the  ground  that  sec- 
tion 57  of  the  workmen's  compensation  act  (Session  Laws,  1915) 
does  not  apply  to  cases  of  total  permanent  disability.  By  this 
ruling  of  the  industrial  commission  and  the  court  the  miner  was 
prejudiced  by  the  error  even  though  the  commission  also  denied 
his  application  for  a  lump-fium  settlement  on  the  ground  that  it 
would  not  be  for  the  best  interest  of  the  parties  concerned. 

Karolx  v.  Industriai  ConuBiflaion^ Colo. ,  176  Pacific  284,  p.  286. 

PAYMENT  OP  LUMP  SUM. 

The  payment  of  a  kimp  sum  to  an  injured  employee  idiose  dis- 
ability is  only  partial  or  temporary  might  be  difficult  to  determine, 
but  a  miner  who  is  permnmently  and  totally  disabled  is  as  much 
entitled  to  the  allowance  of  a  gross  sum  as  is  any  other  injured 
workman.  The  workmen's  compensation  act  of  Colorado  should  be 
construed,  if  possible^  so  as  to  apply  to  cases  of  permanent  total 
disabilify,  since  such  constraction  would  prevent  oppressiye  results 
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and  at  the  same  time  be  in  accord  with  the  policy  and  purpose  of 
workmen's  compensation  legislation. 

Karoly  v.  Industrial  Commission, Colo. ,  176  Pacific  284,  p.  286. 

APPLICATION  TO  PERMANENT  TOTAL  DISABILITY — PAYMENT  IN  GROSS. 

Section  57  of  the  workmen's  compensation  act  of  Colorado  (Session 
Laws,  1915)  provides  that  in  six  months  from  the  date  of  an  injury 
the  commission  may  order  payment  in  gross  or  otherwise  as  it  may 
determine  to  be  for  the  best  interests  of  the  parties  concerned.  It  is 
made  the  duty  of  the  commission  €o  fix  the  gross  amount  to  be  paid, 
based  on  the  present  worth  of  partial  payments,  considering  interest 
at  4  per  cent.  This  section  applies  to  cases  of  total  permanent  dis- 
ability and  gives  the  commission  the  power  to  order  payment  in 
gross  in  such  cases. 

Karoly  v.  Industrial  Commission, Colo. ,  176  Fteific  284,  p.  285. 

TOTAL     PERMANENT     DISABILITY — WEEKLY     ALLOWANCE — ^LUMP-SUM 

SETTLEMENT. 

A  miner  injured  while  working  in  a  mine  presented  a  petition  to 
the  Colorado  Industrial  Commission  alleging  permanent  total  dis- 
ability and  asking  the  commission  to  order  that  he  be  paid  a  lump 
sum.  The  commission  found  that  he  was  suffering  a  permanent 
total  disability  §.nd  awarded  him  $8  per  week  and  denied  him  a 
lump-sum  settlement.  If,  as  is  possible  and  also  probable,  according 
to  the  petition  of  the  injured  miner,  he  will  be  compelled  to  appeal 
to  the  pubHc  for  aid,  then  one  of  the  objects  of  the  compensation 
act  will  be  defeated  and  the  burden  of  bearing  the  economic  loss 
resulting  from  the  injuries  that  should  be  borne  by  the  industry  in 
which  the  injury  occurred  will  instead  be  cast  upon  society  as  a 
whole.  The  intention  of  the  act  is  to  provide  compensation  for 
injured  workmen,  and  circumstances  may  occur  where  the  compen- 
sation would  be  more  just,  equitable,  appropriate,  and  beneficial  if 
paid  in  a  lump  simi  than  if  paid  in  small  weekly  installments. 

Karoly  v.  Industrial  Commission, Colo. ,  176  Pacific  284,  p.  286. 

See  Employers  Mutual  Ins.  Co.  v.  Industrial  Commission, Colo.  ,  176 

Pacific  314,  p.  315. 

COMPENSATION — MAXIMUM  AMOUNT — ^LIPE   EXPECTANCY. 

When  the  Colorado  Industrial  Commission  determines  the  extent 
of  the  disability  of  a  claimant  and  the  condition  is  determined  to  be 
permanent,  it  is  permissible  for  the  commission  to  ascertain  and 
consider  the  life  expectancy  of  the  claimant  as  an  aid  in  fixing  the 
aggregate  amount  due  him  under  the  statute.  As  the  statute  pro- 
vides a  maximum  amount  which  a  claimant  may  receive  for  perma- 
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nent  total  disability,  his  life  expectancy  is  at  least  a  proper  element 
for  consideration  in  determining  whether  he  is  entitled  to  the  full 
maximum  amoimt  or  a  less  siun. 

Emi^oyeiB'  Mutual  Ins.  Co.  v.  Industrial  OommisBion, Cdo. ,  176  Pacific 

S14,  p.  315. 

WEEKLY  PAYMENTS — METHODS  OP  ASCEBTAINING. 

The  workmen's  compensation  act  of  Colorado  limits  the  amount  of 
weekly  allowances  to  not  more  than  $8  per  week,  and  aside  from  this 
there  is  no  restriction  upon  the  industrial  commission  as  to  weekly 
allowances  to  be  paid  injured  claimants.  The  act  provides  that  after 
six  months  from  the  date  of  injury  payments  may  be  ordered  to  be 
made  in  such  manner  as  the  conunission  may  determine  to  be  for  the 
best  interest  of  the  parties  concerned.  The  fact  that  an  increase  in 
weekly  payments  operates  to  the  detriment  of  an  indemnity  com- 
pany on  the  ground  that  the  longer  the  time  given  to  complete  the 
payment  the  more  likelihood  there  will  be  that  the  claimant  will  die 
and  thus  relieve  the  insurer  of  further  liability.  But  this  is  neither 
a  legal  nor  logical  reason  for  denying  the  right  of  the  commission  to 
use  its  discretion  in  the  matter  of  fixing  the  size  of  the  weekly  install- 
ments after  the  lapse  of  the  first  six  months  after  the  injury. 

Employen'  Mutual  Ins.  Co.  v.  Industrial  Gomnussion, Colo. ,  176  F^ific 

314,  p.  315. 

COMPENSATION  AWABDED — SUBSEQUENT  DEATH — EFFECT. 

An  injured  employee  of  an  oil  company  secured  a  determination 
and  an  award  for  permanent  disabiUty,  under  the  Oklahoma  work- 
men's compensation  act  (Laws  1915,  ch.  246).  On  the  death  of  the 
employee,  before  the  lapse  of  the  maximum  number  of  payments 
had  been  made  according  to  the  award,  the  right  to  future  compensa- 
tion under  the  award  ceased  with  his  death. 

Lahoma  Oil  Co.  v.  State  Industrial  Commission, Okla. ,  175  Pacific  836, 

p.  837. 

ENJURT  RESULTING   IN   DEATH — COMPENSATION. 

The  Oklahoma  workmen's  compensation  act  (art.  6,  sec.  1) 
expressly  states  that  it  is  not  intended  that  any  of  the  provisions  of 
the  act  shaU  apply  in  cases  of  accidents  resulting  in  death,  and  no 
light  of  action  for  damages  for  injuries  resulting  in  the  death  of  an 
employee  is  intended  to  be  denied  or  affected.  It  can  not  bo  in- 
sisted that  this  section  applies  only  to  the  right  of  action  accruing 
to  the  next  of  kin  for  pecuniary  loss  sustained  on  account  of  the 
wTODgfiil  death  of  an  employee.  The  compensation  act  does  not 
supplant  the  right  of  action  for  pain,  suffering,  medical  expense,  etc. 
An  award  made  to  an  injured  employee  does  not  vest  at  his  death 
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in  his  represenkttives,  but  the  right  to  compensatioii  under  the  award 
(/eases  with  his  death. 

Lahoma  Oil  Co.  v.  State  Industrial  GomndBBion, Okla. ,  175  Pacific  s:; ;, 

p.  S37. 

WRONGFUL  DEATH — APPLICATION  OF  WORKMEN'S  COMPENSATION   ACT. 

The  workmen's  compensation  act  of  Oklahoma  has  no  provLsio  \ 
applicable  in  case  of  accident  resulting  in  death.  The  act  gives  iv) 
rig! it  of  action  for  the  recovery  of  damages  for  wrongful  death  nor 
d<K^  it  deny  the  right  of  action  in  such  case  and  the  existing  right  of 
action  under  other  statutes  is  not  affected. 

Lahoma  OiJ"  Co.  v.  State  Industrial  OommisBLon, (Mda. ,  175  Pacific  836, 

p.  8t»7. 

NOTICE   OF   INJURY — ACTUAL   KNOWLEDGE. 

Tlie  workmen's  compensation  act  of  Indiana  (acts  1915,  *p.  397; 
sec.  8020fl,  Bums  Suppl.)  requires  an  injured  employee  to  give 
writt^^n  notice  to  the  employer  of  the  injury;  but  no  rights  are  "waived 
or  f orfoite<l  iff  the  employer  or  his  agent  had  knowledge  of  the  injury. 
On  a  petition  by  an  injured  miner  for  compensation,  the  industrial 
board  found  that  the  employer,  the  mine  operator,  by  its  agents  and 
rei)resentatives  had  actual  knowledge  of  the  injury  at  the  time  it  oc- 
curred and  that  a  reasonable  excuse  was  shown  lor  the  failure  of  the 
miner  to  give  the  statutory  notice.  The  findings  of  the  industrial 
board  are  binding  upon  the  courts,  if  there  is  any  evidence  tending  to 
sustain  such  findings.  In  the  instant  case  the  evidence  was  ample  to 
support  the  findings  of  the  industrial  board  on  the  question  of  notice. 

Vandalia  Coal  Co.  v.  Holtz, Ind.  App. ,  120  Northeastern  386,  p.  387. 

IN.FLTIY — KNOWLEDGE  OF  EMPLOYER'S  AGENTS — ^NOl^OE  UNNECESSARY. 

The  Indiana  workmen's  compensation  act  requires  an  injured  em- 
ployee to  give  written  notice  to  the  employer  of  the  injury,  unless  it 
is  shown  that  the  employer,  his  agent  or  representative,  had  knowl- 
edge of  the  injury.  A  coal  miner  while  operating  an  electrical  ma- 
chine in  a  coal  mine  was  struck  in  the  eye  by  a  flying  particle.  Tho 
chief  electrician,  or  machine  foreman,  under  whom  the  injured  miner 
worked,  had  actual  knowledge  of  the  injury  within  a  few  minutes  after 
it  occurreid;  and  soon  after  the  injury  the  miner's  eye  was  examined 
by  the  employer's  physician.  The  miner  also  later  reported  to  the 
mine  l>oss,  the  foreman  of  the  mine,  that  he  was  unable  to  work  and 
showed  him  ius  eye.  The  mine  boss  toid  him  he  was  not  able  to  work 
•and  informed  him  that  his  job  was  ready  for  him  when  he  got  able  to 
work.  This  evidence  was  sufficient  to  justify  the  frnHinga  of  the 
accident  board  that  the  employer  by  its  agents  aaid  reipreaontatives 
had  actual  knowledge  of  the  injury. 

Vandalia  Coal  Co.  v.  Holtz, Ind.  App. ^  ISO  Kwtheaalera  386,  p.  388. 
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PRIMA    FAGIS    CASE — PROOF    OF    EMPLOYMENT    AND    INJURY. 

In  an  action  by  a  miner  for  injuries  resulting  from  the  mine  oper- 
ator's failure  to  ventilate  the  mine  as  required  by  the  statute  of  Iowa, 
and  where  it  is  averred  that  the  mine  operator  has  refused  to  accept 
the  provisions  of  the  workmen's  compensation  act,  the  plaintiff  \m\ 
discharged  the  burden  of  proof  and  makes  a  prima  facie  case  hv 
proof  of  his  employment,  the  rejection  of  the  provisions  of  the  worlv- 
men's  compensation  act  by  the  defendant,  and  that  the  injury  com- 
plained of  arose  out  of,  and  in  the  course  of,  his  employment.  The 
burden  is  then  cast  upon  the  defendant  to  rebut  the  statutory  presump- 
tion of  actionable  negligence.  Such  proof  is  in  itself  sufficient  to 
raise  a  presumption  which  serves  as  evidence  of  the  operator's  negU- 
gence  and  that  such  negligence  was  the  proximate  cause  of  the  in- 
jury c(»nidained  of. 

Gay  V.  Hocking  Coal  Co., Iowa ,  1«  Northwestern  SCO,  p.  364. 

KELATION     OF    MASTER    AND    SERVANT — INDEPENDENT    CONTRACTOR. 

A  contract  by  which  one  party  undertook  to  drive  and  construct 
a  minimg  tunnel  for  a  particular  distance  of  certain  stated  dimen- 
sions, to  do  the  work  in  a  miner-like  fashion  and  maintain  all  work 
driven  undw  the  conU^ct  until  completion,  at  a  certain  stated  price 
per  lineal  foot,  the  contractor  reserving  20  per  cent  of  the  contract 
price  xmtil  the  comptetion  ol  the  work  as  a  guarantee  for  its  comple- 
tion, the  contractor  reserving  no  control  of  the  work  more  than  was 
necessary  to  insure  its  producing  the  result  provided  for,  does  not 
create  the  relation  of  master  and  servant  under  the  workmen's  com- 
pensation act  of  Colorado. 

Indufltrial  Oommiesbn  v.  Maryland  Camalty  Co., Colo. ^  176  Pacific  288, 

p.  289. 

PROOF  OP  DEPENDENCY — CLAIM  POR  COMPENSATION. 

Evidence  that  would  sustain  the  verdict  of  a  jury,  if  one  were  ren- 
dered upon  the  proof  before  the  compensation  conmaissioner  upon  the 
facts  of  dependency  where  that  is  the  ground  upon  which  a  claim  for 
compensation  is  predicated,  must  be  sufficient  to  support  a  claim  for 
compensation  out  of  the  workmen's  compensation  fund  based  upon 
the  same  ground. 

Poccardi  v.  Ott, W.  Va. ,  96  Sontheartem  790,  p.  79L 

DEPENDENCY — DECISION   OF   COMPENSATION   COMMISSIONERS — 

REVIEW. 

The  proof  offered  by  a  widow  of  an  employee  killed  while  working 
in  a  coal  mine,  in  support  of  her  claim  as  a  dependent  for  ccmtribution 
under  the  workmen's  compensation  act  of  West  Virginia^  was  clear 


80  MINING  DECISIONS,  SEPTEMBER  TO  DECEMBER,  1018. 

and  uncontradictory.  Under  that  act,  where  there  is  no  conflict  in 
the  testimony,  dependency  is  not  merely  a  fact  finally  and  conclusively 
determined  by  an  adjudication  of  the  commissioner,  but  is  a  question 
of  law  to  be  determined  upon  the  pertinency  and  applicability  of  the 
proof.  To  be  conclusive  the  finding  of  the  commission  must  rest 
upon  conflicting  proof  about  which  some  doubt  may  reasonably  exist. 
In  the  absence  of  conflict  or  an  adverse  adjudication  of  the 
widow^s  right  to  compensation  may  be  revised  and  the  claim  allowed 
upon  appeal  to  the  supreme  court. 

Poccardi  v.  Ott, W.  Va. ,  96  Southeaatern  790. 

INJURY   ARISING   OUT   OF  EMPLOYMENT — ^DANGER  ZONE. 

The  operator  of  a  quarry  maintained  a  commissary  within  the 
danger  zone  of  its  blasting  and  in  effect  invited  its  employees  to  stop 
there  on  the  way  home.  Blasts  in  the  quarry  were  fired  about  ten 
minutes  after  work  ended  for  the  day  and  a  whistle  was  sounded 
to  give  notice  of  the  intended  blast.  An  employee  on  quitting  work 
stopped  at  the  commissary  and  on  the  sounding  of  the  warning 
whistle  failed  to  seek  a  place  of  safety  and  was  killed  by  a  stone  from 
the  blast.  Under  such  circumstances  the  injury  to  the  employee 
arose  out  of  the  employment  within  the  workmen's  compensation 
act  of  Connecticut. 

Merlino  v.  Connecticut  Quarries  Co., Conn. ,  104  Atlantic  396,  p.  397. 

OCCUPATIONAL  DISEASE — REJECTION   OF  ACT. 

The  question  of  the  hability  of  a  mine  operator  to  a  miner  on  ac- 
count of  an  occupational  disease  contracted  in  the  course  of  his 
employment  where  both  the  employer  and  the  employee  have 
accepted  the  terms  of  the  compensation  act,  can  not  arise  and  can 
not  be  determined  in  an  action  where  it  is  admitted  that  the  employer 
had  rejected  the  provisions  of  the  workmen's  compensation  act. 

Gay  V.  Hocking  Coal  Co., Iowa ,  169  Northwestern  360,  p.  362. 

EMPLOYEE    OF    INTERSTATE    CARRIER    OF    GAS — APPLICATION    OF    ACT. 

An  employee  of  an  interstate  carrier  of  natural  gas  assisting  in  the 
erection  of  a  derrick  to  be  used  in  cleaning  out  a  gas  well  and  whose 
work  at  the  time  was  wholly  distinguishable  from  the  transportation 
phase  of  the  business,  was  engaged  in  work  clearly  separable  and 
distinguishable  from  interstate  commerce  within  the  meaning  of 
section  52  of  the  workmen's  compensation  act  of  West  Virginia,  and 
was  entitled  to  the  benefit  of  the  provisions  of  that  act. 

Buttle  v.  Hope  Nat.  Gas  Co., W.  Va. ,  97  Southeafltem  429,  p.  432. 
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INDUSTRIAL  GOHHISSION — ^JURISDICTION   AND   EFPECTT   OF   AWARD. 

An  award  made  by  the  industrial  commission  under  the  workmen's 
compensation  act  of  Oklahoma  does  not  possess  the  essentials  of  a 
jugdment.  Under  the  continuing  jurisdiction  of  the  commission  to 
modify  or  change  an  award  it  can  not  be  said  that  an  award  is  a 
fixed,  determined,  or  a  definite  amount  to  be  paid  for  a  fixed  number 
of  weeks.  The  industrial  commission  can  not  enforce  the  payment 
of  an  award  by  execution  or  order;  but  the  act  provides  (art.  2,  sec.  16) 
that  the  award  shall  constitute  a  liquidated  claim  for  damages  which 
may  be  recovered  in  an  action  instituted  by  the  commission. 

Lahonu  Oil  Co.  v.  State  Industrial  CommifBion, Okla. ,  175  Pacific  836, 

p.  837. 

INDUSTRIAL     COMMISSION — ^JURISDICTION     CONTINUOUS — CHANGE      IN 

AWARD. 

The  finding  and  award  of  the  industrial  commission  at  a  stated 
date  on  an  application  by  an  injured  miner  for  compensation  is  not 
final  under  the  Colorado  workmen's  compensation  act  in  the  sense 
that  regardless  of  the  future  physical  condition  of  the  claimant 
neither  he  nor  the  insurer  should  be  permitted  to  show  any  physical 
change.  For  this  reason  the  commission  not  only  has  the  right  but 
it  is  its  legal  duty  to  retain  jurisdiction  of  the  proceedings  for  further 
action  and  award  if  the  facts  should  warrant. 

Employers'  Mutual  Ins.  Co.  v.  Industrial  Gommission, Colo. ,  176  Pacific 

314,  p.  316. 

INDUSTRIAL     COMMISSION — ^JURISDICTION — ^DEATH     OF     INJURED     EM- 
PLOYEE. 

Where  the  injuries  to  an  employee  result  in  death  the  (Oklahoma) 
workmen's  compensation  act  no  longer  applies  and  the  industrial 
commission  has  no  further  jurisdiction  of  the  proceedings.  Any 
cause  of  action  arising  from  the  death  resulting  from  the  injuries 
were  survived  to  the  personal  representatives  under  the  general 
statute,  as  though  the  workmen's  compensation  act  had  never  become 
a  law.  The  only  effect  of  the  workmen's  compensation  act  was  to 
afford  an  injured  employee  a  special  procedure  under  which  to 
maintain  his  action  where  the  injuries  do  not  result  in  death. 

Lahoma  Oil  Co.  v.  State  Industrial  Commifision, Okla. ,  175  Pacific  836, 

p.  837. 

FINDING  OP  FACTS   BT  REFEREE — COMPREHENSIVENESS. 

When  a  case  under  the  workmen's  compensation  act  is  referred  to 
a  referee  for  a  hearing  and  finding  of  facts,  he  should  make  his  find- 
ings of  fact  so  comprehensive  and  expUcit  as  to  disclose  the  full 
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history  of  the  accident;  and  where  the  compensation  board  has  no 
hearing  de  novo,  it  shoiild  not  find  facts  in  addition  to  those  stated 
by  the  referee. 

Guraki  V.  Susquehanna  Coal  Co., Pfc. ,  104  Atlantic  801,  p.  802. 

FINDINQ  OF   COMPENSATION  BOARD — ^TAOTS   CONCEDED. 

It  is  not  the  duty  of  the  compensation  board  und^  the  Pennsyl 
vania  workmen's  compensation  act  to  find  facts  in  addition  to  tho.  c 
stated  by  a  referee.  But  where  the  compensation  board  does  fin<i 
additional  facts,  it  is  immaterial  where  all  the  parties  concede  tlie 
correctness  of  the  statement  oi  facts  contained  in  the  finding  of  the 
board. 

Guraki  v.  Susquehanna  Coal  Co., Pa. ,  104  Atlantic  801,  p.  802. 

FINDINQ     OF     COMMISSION — PRIMA     FACIE      EVIDENCE     OF     BIOHT     TO 

RECOVER — INJUNCTION. 

A  finding  and  judgment  of  the  industrial  commission  under  the 
Colorado  workmen's  compensation  act  in  favor  of  a  claimant  is  prima 
facie  evidence  of  his  right  to  recover.  The  payments  awarded  can 
not  be  enjoined  by  an  indemnity  insurance  company  pendiog  an 
a|)peal  and  before  a  decision  of  the  court  on  the  questions  involved. 

Employers*  Mutual  Ins.  Go.  v.  Industrial  CoDtmission, Colo. ,  176  Pacific 

314,  p.  316. 

FINDING   OF   INDUSTRIAL  COMMISSION — REVIEW. 

The  industrial  commission  of  Colorado,  on  a  petition  by  an  injured 
miner,  entered  an  order  for  the  payment  of  a  weekly  allowance. 
Subsequently  the  claimant  filed  a  new  petition  asking  for  further 
compensation,  and  a  finding  was  then  entered  to  the  effect  that  the 
claimant  was  permanently  partially  disabled,  and  thereupon  the  com- 
mission made  new  findings  and  a  new  award.  This  new  award  was 
manifestly  supported  by  competent  evidence,  and  it  may  not  be  law- 
fully overturned  by  the  court  as  neither  the  first  nor  the  second  find- 
ing of  fact  was  in  excess  of  the  powers  of  the  commission  nor  procured 
by  fraud,  and  as  both  are  supported  by  sufficient  competent  evidence 
there  is  no  ground  for  attack  upon  either  and  neither,  may  be  lawfully 
overturned  on  appeal. 

Employera*  Mutual  Ina.  Co.  v.  Industrial  Oommianon, Colo. ^  176  Paci6c 

314.  p.  316. 

PROCEDURE — RULES  OF  EVIDENOS. 

The  workmben's  compensation  acts  relax  the  common  law  and 
statutory  rules  of  evidoice  and  abolish  the  technical  and  formal  rules 
of  procedure  other  than  those  expressly  retained,  and  require  each 
claim  to  be  investigated  in  such  manner  as  may  best  be  calculated  to 
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ascertain  the  substantial  rights  of  the  parties  and  justly  and  liberally 
effectuate  the  spirit  and  purpose  of  their  provisions. 

Poccardi  v.  Ott, W.  Va. ,  96  Southeastern  790,  p.  791. 

PROCEDURE — PAYMENT   OP   AWARD — STAY   PENDING  APPEAL. 

Procedure  under  the  workmen's  compensation  act  of  Colorado  is 
summary  in  character  in  order  to  furnish  immediate  aid  to  injured 
employees,  and  the  statute  taken  as  a  whole  leads  to  the  conclusion 
that  it  was  not  the  intention  of  the  legislature  that  payment  of  \^  eekly 
allowances  should  be  stayed  or  enjoined  pending  an  appeal. 

Employers'  Mutual  Ins.  Co.  v.  Industrial  Commission, Colo. ,  176  Pacific 

314,  p.  316. 

APPEAL  FROM   .TCJDGMENT   CONFIRMn^G  AWARD. 

The  statute  of  Wisconsin  (Stats.  1917,  sec.  2394-21)  gives  any 
party  aggrieved  by  the  judgment  of  the  court  confirming  an  award 
of  the  industrial  commission  the  right  of  appeal  to  the  supreme  court. 
An  appeal  is  taken  from  such  an  order  by  serving  notice  on  the  ad- 
verse party  and  on  the  clerk  of  the  trial  court  within  30  days  from 
the  date  of  service  or  a  copy  of  the  order.  An  appeal  taken  after 
that  time  must  be  dismissed. 

Frontier  Min.  Co.  v.  Industrial  Commission, Wis. ^  169  Narthwestem  312. 

APPEAL — "adverse   PARTY " — SERTIOE   OF  KOTECS. 

The  workmen's  compensation  act  of  Wisconsm  provides  for  an 
appeal  from  tlie  judgment  of  any  coxxri  confirming  the  award  of  the 
industrial  commission  by  the  service  of  notice  on  the  "  adverse  parties." 
The  industrial  commission  is  necessarily  a  party  defendant  in  such 
proceedings,  hut  the  "adverse  parties''  are  the  claimants  in  whose 
favor  the  award  was  made  and  the  judgment  rendered,  as  they  are 
the  owners  cif  the  judgment  and  the  only  persons  who  have  a  sub- 
stantial pecuniary  interest  in  sustaining  it. 

Frontier  Min.  Co.  v.  Industrial  Commission, Wis. ,  169  Northwestern  312. 

APPEAL   FROM   COMMISSIONER — ADDH  lONAL    EVIDENCE   NOT  CON- 
SIDERED. 

On  appeal  from  a  finding  of  the  commissioner  under  the  West 
Virginia  workmen's  compensation  act  the  court  can  consider  only 
such  proof  as  was  before  the  compensation  commissioner  at  the  time 
be  acted  and  ntted  upon  the  application ;  and  the  court  can  not  con- 
sider evidence  taken  and  filed  by  the  complainant  during  the  pendency 
of  the  application  oa  af^eal. 

Poccardi  v.  Ott, W.  Va. ^  96  Southeastern  790,  p.  791. 
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RELATION  OF  MASTER  AND  SERVANT. 
PROOF  OP  RELATION — SUIT  BY  STRANGER. 

In  simple  negligence  cases  an  injured  person  can  not  sue  as  a 
stranger  and  recover  upon  proof  which  shows  the  existence  of  the 
relation  of  master  and  servant. 

Montevalo  Min.  Co.  v.  Underwood, Ala.  -^ — ,  79  Southern  453,  p.  455. 

CONSTRUCTION  OF  CONTRACT — ^INDEPENDENT  CONTRACTOR. 

A  mine  owner  entered  into  a  written  contract  with  a  miner  by  which 
the  latter  was  to  drive  a  mining  tunnel  a  stated  distance  and  of 
stated  dimensions  for  a  stated  price  per  Uneal  foot.  The  mine  owner 
retained  no  right  of  control  other  than  that  which  should  secure 
the  proper  result  from  the  work.  The  contract  being  in  writing  the 
relation  which  it  created  between  the  parties  thereto  was  exclu- 
sively within  the  province  of  the  court  to  determine,  and  the  court 
determined  that  the  contract  did  not  create  the  relation  of  master  and 
servant  but  that  of  independent  contractor. 

Industrial  CommiflBion  v.  Maryland  Casualty  Co., Colo, ,  176  Pacific  288, 

p.  290. 

ACTIONS— PLEABINa  AND  PROOF  OF  NBOIJaBNCB. 

DEFINITE   AVERMENTS. 

In  an  action  for  damages  for  injuries  due  to  the  alleged  negligence 
of  the  operator,  averments  of  the  complaint  are  sufficiently  definite 
and  specific  where  they  fully  advise  the  defendant  as  to  every  phase 
of  the  charge  made  against  him.  Such  a  pleading  is  not  required 
to  aver  more  than  evidentiary  facts. 

Jackson  Hill  Coal  &  Coke  Co.  v.  Van  Hentenryck, Ind.  App. ^  120  North- 
eastern 664,  p.  666. 

PLEADING — FACTS   WITHIN   KNOWLEDGE    OP  DEFENDANT. 

A  complaint  in  an  action  by  a  miner  for  damages  for  injuries  received 
while  working  in  a  mine  need  not  aver  facts  peculiarly  within  the 
knowledge  of  the  mine  operator  or  that  may  be  easily  ascertained  by 
him. 

Ja<!kBon  Hill  Coal  &  coke  Co.  v.  Van  Hentenryck, Ind.  App,  — 120  North- 
eastern 664,  p.  666. 
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PLEADING CAUSAL  CONNECTION. 

In  an  action  by  a  miner  for  damages  for  personal  injuries  it  is 
sufficient  if  there  be  an  apparent  causal  connection  between  some, 
though  not  necessarily  all,  of  the  negligent  acts  averred  and  the 
infliction  of  the  injury  complained  of.  Any  other  averments  may 
be  regarded  as  surplusage. 

Long  V.  Foley, W.  Va. ,  96  Southeastern  794,  p.  795. 

RECOVERY   MUST  FOLLOW   ALLEGATIONS  OF   NEGLIGENCE. 

In  an  action  by  an  injured  employee  in  a  mine,  he  alleged  that  it 
was  his  duty  to  board  the  cars  or  trip  while  in  motion,  and  he  averred 
negligence  on  the  part  of  the  operator  in  failing  to  give  him  proper 
instructions  relative  to  getting  on  and  off  moving  trips.  Under  such 
an  allegation  of  negligence  the  complainant  can  not  recover  on  the 
theory  that  the  mine  operator  negligently  failed  to  warn  or  instruct 
him  not  to  get  on  moving  trips  of  cars. 

Walsky  v.  H.  C.  Prick  Coal  Co., Pa. ,  104  Atlantic  798,  p.  799. 

NEGLIGENCE  PRESUMED — ^PRIMA   FACIE   EVIDENCE. 

In  an  action  by  a  miner  for  damages  for  injuries  sustained  by 
reason  of  the  negligence  of  the  mine  operator  in  failing  properly 
to  ventilate  the  mine,  the  burden  of  proving  the  negligence  charged 
is  upon  the  complainant  and  that  the  injury  complained  of  resulted 
from  such  negligence;  but  he  has  discharged  this  burden,  under  the 
provisions  of  the  workmen's  compensation  act  and  makes  a  prima 
facie  case  by  proof  of  his  employment  and  of  the  fact  that  he  was  in- 
jured and  that  the  injury  complained  of  arose  out  of  and  in  the  course 
of  his  employment.  The  statute  then  casts  the  burden  upon  the 
defendant  to  rebut  the  statutory  presumption  of  actionable  negli- 
gence. Such  proof  is  by  the  statute  made  sufficient  to  raise  a  pre- 
sumption which  serves  as  evidence  of  the  employer's  negligence 
and  that  such  negligence  was  the  proximate  cause  of  the  injury 
complained  of. 

Gay  V.  Hocking  Coal  Co., Iowa ^  169  Northwestern  360,  p.  364. 

NEGLIGENCE  PLEADED — PROOF   INSUFFICIENT  TO   SUSTAIN. 

The  negligence  charged  in  an  action  by  a  17-year-old  boy  in  the 
operation  of  coal  cars  was  that  the  mine  operator  did  not  furnish  him 
with  reasonably  safe  cars,  connections;  and  appliances.  The  proof 
showed  that  a  trip  of  13  cars  parted  between  the  seventh  and  eighth 
cars  and  that  the  seven  cars  ran  away  down  grade ;  but  there  was  no 
evidence  of  any  defects  in  the  connections  between  the  cars.  The 
evidence  was  all  to  the  effect  that  the  hitchings,  clevises,  and  pins 
oomiecting  the  cars  were  all  in  good  condition  and  the  cause  of  the 
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disconnection  of  the  cars  remained  a  matter  of  conjecture.     The 
allegation  of  negUgence  was  not  supported  by  the  proof. 

Walsky  v.  H.  C.  Frick  Coal  Co., Pa. ,  104  Atlantic  798. 

INSTKUCnOKS   AB   TO  PEOOP   OP   NEGLIGENCB — ^TSBTTKB  l^IMITED. 

Injuries  complained  of  by  the  complainant  received  while  working 
in  a  smelting  plant  were  alleged  to  be  due  to  the  negligence  of  the 
compan}^  in  constructing  a  supporting  form  for  cement,  as  a  pier  or 
pillar  for  an  ore  drier,  in  sudi  close  proximity  to  a  track  on  and  by 
which  was  carried  around  a  rabble  rake  for  the  purpose  of  stirring 
tlie  hot  ore,  so  as  to  make  it  necessarily  dangerous  and  hazardous  for 
the  employee  to  work  upon  such  form  wliile  the  rabble  rake  was  being 
operated;  and  also  negligence  in  starting  the  rabble  rake  without 
giving  notice  or  warning  to  the  employee  while  working  upon  such 
form.  The  proof  on  the  trial  of  the  case  narrowed  the  issue  to  the 
sole  (juestion  of  negligence  in  starting  the  rabble  rake  without  giving 
notice  to  the  injured  employee.  There  was  no  substantial  evidence 
tending  to  show  any  negligence  as  to  the  construction  of  the  form  as 
charged.  In  such  case  it  was  error  for  the  court  to  instruct  the  jury 
to  the  effect  that  if  the  complainant  established  one  of  the  allegations 
of  negligence  alleged  in  the  complaint  they  should  find  for  the  com- 
plainant. 

Athletic  Min.  &  Smelting  Co.  v.  Sharp, Ark. ,  205  Southwestern  695,  p.  698. 

See  Daniel  Boone  Coal  Co.  v.  Turner, Ky. ,  205  Southwestern  931. 

ACTION  BY  BOY — AVERMENT  OF  IMMATUaiTY. 

A  car  driver,  a  boy  16  years  of  age,  sued  a  coal  mine  operator  for 
damages  for  injuries  caused  by  the  alleged  negligence  of  the  operator 
in  furnishing  him  an  unfit  mule  to  drive.  The  complaint  averred 
that  the  plaintiff  was  16  years  of  age  and  phj'sically  and  mentally 
immature  and  undeveloped.  This  averment,  taken  in  connection 
with  his  age  and  inexperience,  are  sufficiently  definite  for  any  purpose 
they  serve  in  the  case  and  have  some  bearing  on  the  question  as  t-> 
whether  the  boy  knew  and  appreciated  the  hazards  of  the  work  he 
was  employed  to  do.  These  averments  fully  advised  the  mine 
operator  as  to  the  character  of  the  charge  of  negligence. 

Jackson  Hill  Coal  &  Coke  Co.  v.  Van  Hentenryck, Ind.  App. ,  120  North- 
eastern 664,  p.  666. 

AMENDED   COMPLAINT — STATUTE   OF   LIMriATIONS. 

In  an  action  by  a  miner  for  damages  for  injuries  no  specific  grounds 
of  negligence  were  stated  in  the  original  complaint.  After  the  expi- 
ration of  two  years  and  after  the  original  action  wio  barred  fcy  the 
statute  of  limitations,  an  amended  complaint  or  petition  was  filed 
«Ueging  spedficaliy  and  in  detail  the  partieniar  acta  of  negligence 


MINES  AZTD  IflXSTIZTG  OPSfiATIOSS.  87 

complained  of.  The  rule  is  where  the  amendmeiit  does  not  state  a 
new  cause  of  action  but  only  elaborates  or  amplifies  the  general  charge 
made  in  the  prior  pleading,  or  states  new  grounds  of  specifications 
germane  to  sudi  charges  and  allegations,  the  amendment  will  he 
upheld  without  r^ard  to  the  statute  of  limitations. 

Jama  v.  Winmfred  Coal  Oo., Iowa ,  169  Northwortera  120,  p.  124. 

INSTRUCTION   AS  TO   SHOT-FIRING. 

A  miner's  action  for  damages  for  injuries  was  based  upon  the  mine 
operator's  alleged  n^ligence  in  failing  to  maintain  a  proper  ventila- 
tion in  the  mine  by  reason  of  which  there  was  an  accumulation  of 
combustible  gases  and  dust  to  such  an  extent  that  there  was  an  explo- 
sion which  caused  the  iiyury  complained  of.  On  the  trial  of  the  case 
under  such  a  chaise  it  was  error  under  such  an  allegation  for  the  com*t 
to  instruct  the  jury  to  find  for  the  compiaiuant  if  the  def^adant  or  its 
mine  boss  failed  to  use  ordinary  care  in  regulating  the  time  and 
manner  in  which  the  miners  should  fire  their  shots  and  negligently 
allowed  them  to  fire  th^  shots  in  such  a  way  as  to  cause  the  explo* 
^n.  An  instruction  is  not  authorized  upon  an  issue  not  made  or 
presented  by  the  pleading. 

Daakl  Boone  Coal  Oo.  v.  Turner, Ky. ,  205  Southwestora  931,  p.  OW. 

PEOOF  OF   CtRCXJMSTANCES — INFERENCE   FOR  JITRY. 

Where  all  the  circumstances  attending  an  accident  and  the  resulting 
injury  are  proved  and  where  the  facts  themselves  are  undisputed,  the 
infei'ence  to  be  drawn  and  the  question  as  to  whether  the  proper  care 
was  given,  or  whether  the  circumstances  established  neghgence,  is  for 
the  jury  and  not  a  question  of  law  for  the  court. 

Fedenl  Min.  Sc  Saiehii^  Oo.  v.  Anderaon,  258  Federal  362,  p.  364. 


JURISBICTION   OF   COURT — INJURIES   RECEIVED   IN   ALASKA. 

A  miner  can  not  maintain  an  action  in  either  a  St^te  or  Federal 
court  against  a  mine  operator  for  damages  for  injuries  received  while 
working  in  a  mine  in  Alaska.  Tlie  workmen's  compensation  law  of 
Alaska  supersedes  all  common-law  actions  for  recovery  for  personal 
injuries  and  is  the  soiurce  of  the  right  of  the  action  and  determines 
the  extent  of  Uability.  Such  an  action  is  no  longer  transitory  but 
local  and  the  forum  is  fixed  and  the  remedy  can  not  be  sought  else- 
where. 

Uuttk  V.  Eeimecott  Copper  Ooip.«  252  Federal  207,  p.  20a. 
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NBGLiaBNCB  OF  OPBBATOB. 
QUESTION  OP  FACT. 

A  person  employed  in  the  operation  of  a  cage  at  a  mine  was  in* 
jured  by  the  descending  cage  striking  a  piece  of  steel  protruding  into 
the  shaft  which  was  thereby  thrown  against  the  complainant  causing 
the  injury.  The  charge  of  negligence  was  that  the  mine  operator 
permitted  the  pieces  of  steel  to  be  piled  or  left  near  the  edge  of  or  near 
to  and  over  the  edge  of  the  shaft  by  reason  of  which  the  cage  as  it 
descended  struck  the  end  of  the  steel  and  threw  it  up  and  against  the 
complainant  inflicting  the  injuries  complained  of.  There  was  some 
proof  to  show  that  the  accident  occurred  as  alleged  but  there  was 
evidence  to  the  contrary.  Under  such  conflicting  evidence  the 
question  of  negUgence  of  the  mine  operator  in  depositing  the  piece 
of  steel  causing  the  injury  was  one  of  fact  to  be  determined  by  the  jury. 

Federal  Min.  &  Smeltizig  Co.  v.  Anderson,  253  Federal  362,  p.  363. 
PLEADING  AND  PBOOF — ^RES  IPSA  LOQUITUB. 

The  neghgence  of  a  mine  operator  is  not  to  be  inferred  but  must 
be  proved  by  the  party  charging  it,  and  the  doctrine  of  res  ipsa 
loquitur  is  not  appUcable  as  it  is  impossible  to  say  that  the  accident 
and  the  circumstances  under  which  it  occurred  naturally  raise  the 
presumption  that  the  mine  operator  violated  any  duty  which  the  law 
imposed  upon  him. 

Suborich  v.  Alaska  United  Gold  Min.  Co.,  251  Federal  885,  p.  886. 

OBOXTNDS  OF  NEGLIGENCE — PLEADING. 

In  an  action  by  a  minor  for  personal  injuries  caused  by  the  alleged 
neghgence  of  the  mine  operator,  the  complainant  may  aver  the  neg- 
ligence complained  of  in  general  terms  and  he  may  then  show  any 
specific  acts  of  negligence  which  the  evidence  conduces  to  support; 
but  if  the  complainant  specifically  avers  the  acts  consituting  the  neg- 
ligence he  can  not  then  prove  or  rely  upon  acts  of  negligence  not  al- 
leged in  his  pleadings. 

Daniel  Boone  Coal  Co.  v.  Turner, Ky. ,  205  Southwestern  931,  p.  933. 

CONCUEBBNT  CAUSES — LIABIUTY. 

An  oil  company  maintained  a  nuisance  in  the  public  street  in  that 
it  permitted  a  dense  volxmae  of  smoke  from  partly  burned  oil  to 
be  suddenly  thrown  off  and  out  from  a  machine  operated  by  it  ob- 
structing the  view  of  persons  passing  on  the  street.  The  oil  company 
was  liable  under  these  circumstances  for  an  injury  to  a  pedestrian 
caused  while  enveloped  by  the  smoke,  who  was  struck  and  run  over 
by  an  automobile,  on  the  theory  that  where  two  concurrent  causes 
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operate  in  producing  an  injury  there  may  be  a  recovery  against  both 
or  either  one  of  the  parties  responsible  for  the  concurrent  causes. 

Bonner  v.  Standard  Oil  Co., Ga. ,  90  Southeastern  573,  p.  574. 

PBOOF  OF  CAUSE  OF  INJURT — ^RBCOVEBY. 

Where  the  evidence  points  to  a  certain  cause  for  an  accident  in 
mining  operations  that  would  fasten  liability  on  the  mine  operator, 
an  injured  miner  will  not  be  denied  redress  on  the  ground  that  there 
may  be  some  other  possible  cause  for  the  accident. 

De  Nardo  v.  Stephens- Jackson  Co., Pfc. ,  104  Atlantic  584,  p.  585. 

DUTY  OWING — ^FAILURE   TO  DISCHARGE. 

A  railroad  company  owed  an  employee  of  a  coal  mine  operator 
the  duty  of  warning  him,  while  engaged  in  loading  a  car  of  coal  of  its 
purpose  to  set  or  place  an  empty  car  on  the  same  track  or  switch, 
but  instead  of  performing  that  duty  itself  it  depended  upon  the  coal- 
mining company  to  discharge  the  duty,  but  the  coal-mining  company 
neglected  to  do  so,  and  the  miner  to  whom  the  duty  was  owing  was 
injured  by  reason  of  the  setting  of  the  .empty  car.  The  railroad  com- 
pany that  owed  the  duty  is  liable  in  damages  for  the  injury  resulting 
therefrom. 

Johnaon  v.  Waverly  Brick  &  Coal  Co., Mo. ,  205  Southwestern  615,  p.  617, 

ADOPTION   OF  DEFECTIVE  METHOD  OF   OPERATION. 

The  duty  of  a  mine  operator  to  exercise  care  for  the  safety  of  the 
employees  is  commensurate  with  the  danger  reasonably  to  be  antici- 
pated and  the  rule  is  especially  applicable  to  the  plan  or  method  of 
operation  deliberately  adopted  by  the  employer  or  his  representatives. 
In  such  case  the  employer  is  liable  if  an  injury  to  an  employee  is  the 
result  of  a  defective  system  not  adequately  protecting  the  employees. 

De  Nardo  v.  Stephens-Jackson  Co., Pa. ,  104  Atlantic  584,  p.  585. 

SAFETY  DEVICE — ^FAILXTRE  TO  INSTALL. 

It  can  not  be  asserted  that  because  a  safety  device  depends  for  its 
effectiveness  on  human  agency,  that  the  prompt  aad  efficient  use  of 
such  agency  is  inherently  too  imcertain  and  speculative  to  show  a 
causal  connection  between  the  imcertain  agency  and  the  injury. 
Many  safety  devices,  such  as  signals,  depend  largely  for  efficiency  on 
their  being  promptly  put  in  motion  by  human  agency,  and  the  ab- 
sence of  such  signal  device  is  declared  negligence  per  se  or  at  least  as 
prima  facie  established  by  positive  law.  The  inherent  uncertainty  of 
the  human  agency  operating  such  device  has  never  been  regarded  or 
declared  sufficient  to  break  the  causal  connection  as  a  matter  of  law. 
The  law  presmnes  that  the  person  operating  such  device  or  signal  will 
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do  his  duty  and  use  the  same  promptly  and  efficiently  when  practi- 
cable to  do  so,  and  it  is  sufficient  in  such  cases  to  show  that  sucii 
device  Ls  practical,  efficient,  and  in  general  use. 

Honey  v.  St.  Regis  Min.  &  Smelting  do. Mo. ,  205  Southwestern  93,  p.  95. 

UNSAFE    PLACE    AND    APPLIANCES — PLIABILITY. 

An  oil-well  driller  is  liable  for  injuries  received  by  a  '*stabh?^r" 
in  his  efforts  to  connect  the  tubing  or  casing  in  an  oil  well  where  the 
operator  negligently  failed  to  furnish  a  sufficiently  strong  rope  or 
casing  line  where  the  casing  was  hoisted  rapidly,  instead  of  slowly 
according  to  the  custom,  and  where  he  failed  to  furnish  a  safe  light 
at  the  place  where  the  stabber  was  required  to  work  under  the  rule 
of  liability  for  the  failure  of  an  employer  to  furnish  a  safe  place  and 
safe  appliances. 

Long  V.  Foley, W.  Va. ,  96  SoutheaBtcm  794,  p.  795. 

FAILURE  TO  PROVIDE  PLATFORMS  AND  LADDERS. 

A  mine  operator  maintained  a  shaft  550  feet  deep  with  ladders 
and  platforms  25  or  30  feet  apart,  but  from  the  450-foot  level  in  the 
mine  there  was  but  one  continuous  ladderway  without  platforms 
to  the  bottom  of  the  shaft,  a  distance  of  95  feet.  These  platforms 
in  the  shaft  were  safety  devices  and  resting  places  of  the  greatest 
importance  and  to  omit  them  for  a  space  of  95  feet  from  the  bottom 
of  the  mine  was  gross  negligence  on  the  part  of  the  mine  operator. 

Parrish  v.  Richardson, N.  C. ^  97  Southeastern  225,  p.  226. 

METHOD    OF    HANDLING  ORE — ADOPTING  PRECAUTIONART  MEASURES. 

A  mining  and  smelting  company  stored  large  quantities  of  ore  on 
the  upper  floor  of  an  underground  tunnel  at  the  same  time  filling 
the  chute  leading  to  the  rooms  below  and  piling  the  ore  over  the  top 
of  the  chute.  Occasionally  when  the  ore  was  drawn  from  the  chute 
below,  the  ore  above  the  top  of  the  chute  would  not  fall.  This 
condition  was  known  to  the  mining  and  smelting  company  and  was 
sufficient  to  charge  it  with  the  duty  of  anticipating  danger  to  the  ore 
tenders  in  the  upper  room  and  of  adopting  reasonable  precautionary 
methods  to  prevent  the  condition,  and  failing  to  do  so  the  company 
is  liable  in  damages  for  an  injury  to  an  ore  tender  who  in  passing 
over  the  ore  in  the  line  of  his  duty  fell  with  the  ore  into  the  chute 
that  had  previously  been  emptied  from  below. 

Federal  Min.  dc  Smelting  Go.  v.  Dalo,  252  Federal  3501  p.  35S. 
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trS£  OF  GBIZZLIE6. 

There  is  nothing  necessarily  or  inherently  improper  or  careless 
in  mining  companies  nsing  grizzlies  in  sorting  the  rock  to  fall  ioto  tho 
ore  chnte  below. 

Suborich  V.  Alaska  United  Gold  Mm.  Co.,  251  Federal  885,  p.  886. 
LBAVINe  TIMBBR  TRUCK  ON  MINE  TRACK. 

A  driver  of  a  mule  train  maintaining  a  speed  of  some  8  miles  per 
hour  hauling  ore  out  of  the  mine  could  not  anticipate  without  warn- 
ing of  some  kind  that  a  timber  truck  was  on  the  track  aroimd  a 
curve  ahead  of  him,  and  wher«  he  had  for  months  passed  the  place 
many  times  a  day  without  previously  encountering  timber  trucks, 
witli  one  exception,  and  the  shift  boss  then  promised  him  that  it 
would  not  occur  again.  The  leaving  of  the  timber  truck  upon  the 
track  under  such  circumstances  was  such  negligence  as  to  render 
the  mine  operator  liable  for  a  resulting  injury  to  the  car  driver. 

Aflbury  v.  Hecla  Min.  Co., Wash. ^  176  Pacific  179,  p.  ISl. 

ffwrrcsiNO  CAits  wrrHour  warning. 

It  is  actionable  negligence  on  the  part  of  a  coal  oompany  and 
on  the  part  of  a  railroad  company  supplying  the  coal  company  with 
cars  to  switch  and  run  a  car  onto  a  track  or  spur  where  another  car 
was  being  loaded  with  coal  and  while  an  employee  of  the  coal  company 
was  engaged  in  trimming  the  car  in  t^e  line  of  his  duty  by  removing 
rock  and  foreign  material  in  such  manner  as  to  strike  and  bump  the 
car  being  loaded  and  to  throw  the  miner  aS  the  car  and  under  the 
wheels  to  his  severe  injury. 

JohnBOD  V.  "Warverly  Brick  &  Coal  Co., Mo. ,  205  Southwestern  615,  p.  616. 

EXPLOSIVES     EXPOSED     TO     CHILDREN — PLIABILITY. 

A  mining  company  is  liable  in  damages  to  a  boy  8  years  old  injured 
by  <4ie  explosion  of  a  dynamite  cap  where  the  company  kept  such 
caps  in  an  open  box  at  the  side  of  a  building  and  near  a  path  used 
by  the  pnbKc,  inchiding  children,  and  with  knowledge  that  large 
BumberB  of  chikiren  and  adults  had  nsed  the  path  for  years,  and 
where  there  was  no  notice  that  the  caps  were  dangerous  and  the  bo} 
did  not  in  fact  know  of  the  danger. 

Anderson  v.  Newport  Min.  Co., Mich. ,  168  Northwestern  523,  p.  524. 

OPERATIONS  OF  SMELTER — ^POLLTTTION  OP  STREAM — ^INJURT  TO  LANDS. 

An  ore-washer  company  operated  its  plant  on  a  stream  and  for  a 
period  of  ten  years  bad  caused  water,  debris,  mud,  and  muck  and  other 
fmil  substances  to  float  down  tfhe  stream  and  upon  and  over  adjoining 
lands  to  its  injury.    A  land  owner  in  his  complaint  for  damages  in 
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an  action  against  the  washer  company  averred  that  by  reason  of  the 
flow  of  water  and  the  deposit  of  muck  and  mud  and  other  foul  sub- 
stances, he  had  lost  the  use  of  his  residence  and  was  deprived  of  his 
lands  for  farming  purposes  and  other  domestic  uses  for  one  year 
next  preceding  the  filing  of  the  complaint.  The  defendant  justified 
on  the  ground  that  its  operations  had  been  continuous  and  notorious 
and  with  knowledge  and  acquiescence  of  the  land  owner  for  a  period 
of  ten  years.  On  the  trial  of  the  case  the  washer  company  requested 
the  court  to  instruct  the  jury  that  the  complainant  could  not  recover 
damages  for  the  pollution  of  the  water  running  through  his  land. 
This  instruction  was  correctly  refused  for  the  reason  that  it  barred 
the  complainant's  right  to  recover  for  the  pollution  of  the  stream 
only,  where  the  injuries  alleged  and  for  which  damages  were  claimed 
consisted  not  in  the  pollution  of  the  water,  but  of  the  deposit  of  mud 
and  muck  and  other  foul  substances  carried  down  the  stream  and 
that  had  overflowed  and  settled  upon  the  complainant's  land  by 
which  he  had  lost  the  use  of  his  residence  and  was  deprived  of  his  landa 
for  farming  and  domestic  uses. 

Tennessee  Coal,  Iron,  etc.,  Co.  v.  Bunn, Ala. ,  79  Southern  360,  p.  362. 

DUTY  OF  OFBBATOB  TO  FTJBNISH  SAFE  FLACB. 
PLEADING AVERMENTS   OP  EMPLOYER'S  DUTY. 

A  complaint  in  an  action  by  a  miner  for  damages  for  injuries 
received  while  working  in  a  coal  mine  by  its  allegations  showed  the 
relation  of  the  employer  and  employee  between  the  complainant  and 
the  defendant,  the  character  of  the  work  to  be  done  by  the  complain- 
ant, and  the  equipment  furnished  by  the  operator  for  the  use  of  the 
complainant  as  a  driver.  The  averments  also  showed  that  the 
alleged  defects  or  unfitness  existed  at  the  time  the  appUances  were 
furnished  the  complainant  for  his  use.  Under  such  averments  the 
mine  operator  is  presumed  to  have  known  of  the  defects  and  unfit- 
ness when  the  alleged  appUances  were  furnished  and  the  duty  arises 
as  a  matter  of  law  from  the  relation  of  the  parties.  When  the  aver- 
ments show  the  existing  relation  the  law  supplies  the  reason.  Good 
pleading  does  not  require  or  permit  the  elaboration  of  reasons  for  the 
rules  of  law  applicable  to  the  case  made  by  the  facts  stated. 

Jackson  Hill  Coal  &  Coke  Co.  v.  Van  Hentenryck, Ind.  App.  — ,  120  North- 
eastern 664,  p.  667. 

DUTY  AND  BREACH — FLEADINQ. 

It  is  the  duty  of  an  employer  to  exercise  reasonable  care  to  furnish 
a  safe  place  for  his  employees  to  work.  This  includes  the  duty  of 
furnishing  Ughts  when  necessary,  having  due  regard  for  the  character 
of  the  work,  the  time,  manner,  and  place  of  its  performance  and  th« 
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safety  of  the  employee.  It  includes  the  exercise  of  like  care  to  fur- 
nish a  place  which  will  not  deprive  an  employee  of  the  free  use  of 
either  hand  or  arm  when  such  use  of  both  is  usual  and  necessary  in 
the  ordinary  and  usual  safe  performance  of  the  work  required.  A 
pleading  that  avers  such  duty  and  the  breach  thereof  whereby  the 
injury  complained  of  occurred,  states  a  cause  of  action  and  is  suffi- 
cient. 

Ijong  V.  Foley, W.  Va. ,  96  Southeastern  794,  p.  795. 

CONTINUING  DUTY. 

A  mining  and  smelting  company  that  stored  its  ore  in  the  upper 
chamber  of  an  underground  tunnel  and  over  the  mouth  of  an  ore 
chute  that  conveyed  the  ore  to  the  lower  level  was  boimd  to  see  that 
the  place  was  reasonably  safe  and  by  the  exercise  of  reasonable  care 
in  the  way  of  inspection  and  repair,  to  see  that  the  place  was  kept  and 
maintained  in  a  reasonably  safe  condition. 

Federal  Min.  &  Smelting  Go.  v.  Dalo,  252  Federal  356,  p.  358. 

DUTY  OWING  TO  MINER. 

A  coal-mine  operator  owes  a  miner  the  duty  to  furnish  him  a  rea- 
sonably safe  place  to  work. 

Gay  V.  Hocking  Coal  Co., Iowa ,  169  Northwestern  360,  p.  362. 

miner's  reliance  on  employer's  performance  of  duty. 

I 

A  timberman  in  a  mine  was  sent  by  the  shift  boss  into  a  diflferent 
part  of  the  mine  to  perform  another  and  diflferent  kind  of  work. 
He  had  not  been  informed  and  had  not  in  fact  noticed  the  dangerous 
condition  and  he  had  the  right  to  assume  that  the  place  was  safe, 
especially  as  it  did  not  appear  to  him  to  be  dangerous. 

Dovich  V.  Chief  Consolidated  Min.  Co., Utah .  174  Pacific  627,  p.  632. 

CONTRACT  RELIEVING  OPERATOR  FROM  DUTY. 

A  coal-mine  operator  can  not  relieve  himself  by  contract  from  the 
necessity  of  furnishing  his  employees  a  safe  place  within  which  to 
work. 

Creek  Coal  Min.  Co.  v.  Paprotta, Okla ,  175  Pacific  235,  p.  237. 

FAILURE   TO  FURNISH — OCCUPATIONAL  DISEASE — ^LIABILITY. 

If  a  coal-mine  operator  fails  to  provide  a  reasonably  safe'  place  for 
a  miner  to  work,  or  fails  to  observe  the  specific  requirements  of  the 
statute  with  reference  to  ventilation,  and  as  a  result  of  such  negU* 
gence  a  miner  is  injured,  the  nunc  operator  can  not  avoid  liabiUty 
by  calling  the  disease  an  "occupational  disease/'  or  by  showing  that 
diseases  of  that  nature  are  often  the  accompaniment  or  result  of  such 

103685*— 19— Bull.  179 8 
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employmeiit  even  when  all  due  care  has  l^een  exercised  by  the  mme 
op>^^tor.  if  the  operator  was  negligent,  or  if  he  ffdled  to  furnish 
the  statutory  amount  of  ventilation,  and  if  the  miner  was  injured  by 
reason  of  such  rioiation  of  the  statute,  then  the  operator's  liability  is 
foreclosed. 

Gay  V.  fiockiiig  Coal  Co., Iowa ,  169  Northwestern  360,  p.  363. 

PRECAUTIONARY   METHODS — ^DANGEROUS   CONDmONS. 

A  smelting  company  in  the  matter  of  handling  its  ores  is  bound  to 
furnish  its  employees  a  reasonably  safe  place  in  which  to  work  and  to 
adopt  reasonable  precautionary  methods  to  prevent  dangerous  con- 
ditions by  which  employees  may  be  injured. 

Federal  Min.  &  Smelting  Co.  v.  Balo,  252  Federal  356,  p.  358. 

employer's     KN0WLEI>0E     op     danger — PROOF — ^DECLARATIONS     OP 

FOREMAN. 

An  administrator  of  a  deceased  miner  sued  the  mine  operator 
for  damages  for  the  death  of  the  miner  resulting  from  a  fall  from  a 
ladder  caused  by  another  employee  falling  from  ihe  ladder  striking 
the  deceased  miner  and  causing  him  to  fall  to  the  bottom  of  tha 
shaft.  The  negligence  averred  was  that  the  mine  operator  failed 
to  provide  proper  platforms  for  the  last  100  feet  of  the  shaft  in  the 
mine,  which  was  some  500  feet  deep.  On  tlie  trial  of  the  action  a 
miner  testified  that  some  time  before  the  accident  ho  informed  the 
foreman  that  the  shaft  ought  to  be  finished  by  putting  in  the  needed 
platforms,  and  the  mine  foreman  said  it  should  be  done  but  ho  did 
not  have  the  lumber  then  to  finish  it.  This  evidence  was  competent 
and  admissible  for  the  purpose  of  fixiog  knowledge  upon  the  mine 
operator  of  the  condition  of  the  ladderway.  The  mine  foreman  was 
his  representative  and  vice  principal  and  t-o  show  that  a  statement 
was  made  long  enough  before  the  death  of  the  miner  for  the  platform 
to  have  been  constructed. 

Parriah  v.  Richardson, N.  C. ,  97  Southeastern  225,  p.  226. 

COMMON-LAW   COUNT — INSTRUCTIONS. 

Under  a  common-law  action  charging  that  a  coal-mine  operator 
had  negligently  failed  to  furnish  aix  injured  miner  a  reasonably  safo 
place  in  which  to  work,  the  mine  operator  is  entiUed  to  an  instruc- 
tion to  the  ^ect  tJiat  if  the  miner  was  engaged  in  making  a  dangerous 
place  safe  than  the  rule  requiring  the  employer  to  furnish  a  safe  place 
did  not  apply. 

Seagle  v.  Stith  Coal  Co., AU. ,  79  Southern  801,  p.  90J. 
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XHYiTSB — ^wHO  IS — mrrx  owma. 

A  coal-mine  operator  does  not  owe  the  duty  of  fumifiUng  a  safe 
place  to  a  person  in  his  mino  under  an  invitation  of  an  employee 
of  an  independent  contractor,  and  such  person  can  not  hold  the  mine 
operator  liable  on  the  ground  that  he  was  an  invitae  on  the  premises 
and  that  the  operator  owed  him  a  duty  as  such. 

Seagle  v.  Stith  Coal  Co., Ala. ,  79  Southern  301.  p.  303. 

MIKBB  REMOVINO  GOB — TALL  FBOM  ROOF. 

A  coal  miner  was  directed  by  the  mine  foreman  or  superintendent 
to  remove  a.  lot  of  clay  and  dirt,  the  result  of  a  landslide  that  had 
fallen  upon  the  mine  track.  This  was  not  necessarily  dangerous 
work  and  the  miner  was  not  thereby  injured.  He  was  injured  by  a 
fall  from  the  roof  upon  which  he  was  not  working  and  with  which 
he  had  nothing  to  do.  The  day  and  dirt  were  being  removed  pre- 
paratory to  timbering  the  roof  and  the  miner  was  entitled  to  a  safe 
place  in  which  to  work,  as  he  was  not  engaged  in  making  a  dangerous 
place  safe. 

Hazaid  Coal  Co.  v.  Wallace, Ky, ,  205  Southweetem  692.  p,  693. 

SIGNAL   DEVICE — ''SKIDDOO"    BELLS. 

Mine  operators  in  a  certain  mining  district  in  raising  ore  in  shafts 
of  a  depth  of  200  feet  or  more  usuaDy  installed  and  used  a  signal 
device  known  as  a  *'skiddoo''  bell,  by  which  the  hoisterman  could 
signal  the  men  at  the  bottom  of  the  shaft  in  case  rock  or  material 
started  to  fall  from  the  top  of  the  shaft.  A  mine  operator  may  be 
liable  for  injuries  to  a  miner  working  in  the  bottom  of  a  shaft  caused 
by  rock  or  material  falling  from  the  tub  while  being  hoisted  where  no 
skiddoo  bell  had  been  installed,  where  it  appears  that  the  hoisterman 
could  have  warned  the  miner  by  means  of  such  a  bell  in  time  to 
have  permitted  him  to  escape  the  peril,  if  one  had  been  installed. 

Honey  v.  St.  JBiegiB  Min.  &  Smelting  Co., Mo. ,  205  South weatern  93,  p.  95. 

DUTY  TO  PROVIDE   SAFE   APPLIANCES. 
LATENT  DEFECTS — PLEADINGS. 

The  fact  that  defects  in  an  appliance  causing  an  injury  are  latent 
and  the  employer  by  the  exercise  of  ordinary  care  could  not  have 
ascertained  or  known  of  such  defects  in  time  to  avoid  the  resultant 
injury,  is  available  as  a  defense;  but  they  are  not  essential  to  the 
sufficiency  of  a  complaint  where  the  employer  is  charged  with  negli- 
gently furnishing  in  the  first  instam^e  defective  tools,  implements, 
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appliances,  or  providing  a  defective  or  unsafe  place  in  whicli  the 
employee  is  to  work. 

Jackson  Hill  Coal  <&  Coke  Co.  v.  Van  Hentenryck, Ind.  App. ,  120  North- 
eastern 664,  p.  667. 

EMPLOYER     FURNISHING     DEFECTIVE     APPLIANCES — KNOWLEDGE      OF 

DEFECTS — ^PLEADING. 

A  complaint  by  a  16-year-old  car  driver  for  damages  for  injuries 
received  while  driving  in  a  mine  alleged  that  the  mine  operator 
carelessly  and  negligently  provided  him  with  a  mule  that  was  unsafe, 
dangerous,  lame,  mean,  unreasonably  slow,  vicious,  balky,  and  wholly 
unfit  for  such  work,  all  of  which  the  mine  operator  knew  in  time  to 
have  discontinued  the  use  of  such  mule  in  time  to  have  avoided  the 
injuries  complained  of.  The  complaint  also  averred  that  the  mine 
operator  furnished  the  driver  the  car  he  was  required  to  drive  with 
an  unfit  and  defective  tail  chain  with  knowledge  of  its  defects  and 
unfitness.  Under  these  allegations  the  complainant  was  not  re- 
quired to  aver  knowledge  of  the  mine  operator  of  the  defects  com- 
plained of  or  that  he  knew  of  them  in  time  to  replace  or  repair  the 
same  before  the  injury.  The  rule  is  that  where  an  employer  constructs 
or  furnishes  defective  and  unsuitable  places  or  tools,  implements,  or 
appliances,  to  be  occupied  or  used  by  the  employee,  he  is  presumed 
to  know  of  such  defects  or  unfitness  and  averments  of  knowledge 
are  not  required. 

Jackson  Hill  Coal  &  Coke  Co.  v.  Van  Hentenryck, Ind.  App. ,  120  North- 
eastern 664,  p.  667. 

UNSAFE  APPLIANCES — LIABILTIY. 

In  occupations  attended  with  danger  to  the  employees,  such  as 
hoisting  rock  and  ore  in  a  shaft  in  a  common  bail  or  bucket,  the 
operator  must  use  such  methods  and  appliances  as  are  prax^tical 
and  readily  attainable  and  such  as  are  in  common  use  in  doing 
similar  work  or  show  that  other  means  or  appliances  equally  efficient 
were  used  by  him;  and  a  failure  to  do  so  when  the  methods  and  ap- 
pliances used  are  not  reasonably  safe  is  a  basis  for  actionable  neg- 
ligence. 

Honey  v.  St.  Regis  Min.  &  Smelting  Co., Mo. ,  205  Southwestern  93,  p.  95. 

FAILURE     TO     SUPPLY — KNOWLEDGE     OF     PROBABLE     CONSEQUENCES. 

A  mine  or  quarry  operator  who  places  in  the  hands  of  or  authorizes 
the  use  by  an  employee  of  a  dangerous  instrument  or  article  under 
such  circumstances  that  he  has  reason  to  know  that  it  is  likely  to 
produce  injury  is  liable  for  the  consequences. 

De  Nardo  v.  Stephens-Jackson  Co., Pa. ^  104  Atlantic  584,  p.  685. 
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HAZABDOUS  EMPLOTMENT — ^DUTT  AS  TO  SAFE  TOOLS. 

A  quarry  operator  is  engaged  in  a  hazardous  business  and  it  is  his 
duty  to  furnish  such  tools  as  will  so  far  as  is  reasonably  practical 
protect  his  employees  from  danger. 

De  Nardo  v.  StephenaJackson  Co., Pa. ,  104  Atlantic  684,  p.  685. 

DEFECTIVE  DRILL — ^FAILUBE  TO  INSPECT. 

A  miner  was  injured  while  using  a  defectively  welded  steel  drilL 
If  the  miner  did  not  know  that  the  drill  was  defectively  welded  and 
if  by  the  exercise  of  reasonable  care  and  inspection  the  mining 
company  should  have  discovered  that  the  welded  steel  was  weak  in 
that  the  weld  was  defective,  then  negligence  could  be  atributed  to 
the  mine  operator. 

Gold  Hunter  Min.  &  Smelting  Co.  v.  Bowden,  262  Federal  888,  p.  390. 

MULE — ^UNFITNESS  AS  AN   APPLIANCE. 

In  an  action  for  damages  for  injuries  the  complaint  averred  that 
the  plaintiff  was  a  boy  16  years  of  age  and  was  employed  as  a  driver 
in  the  defendant's  mine,  whose  duty  it  was  to  drive  a  mule  hitched 
to  the  coal  cars  hauling  coal  out  of  the  mine.  The  complaint  also 
averred  that  the  mine  operator  carelessly  and  negligently  provided 
him  with  a  mule  that  was  unsafe,  dangerous,  lame,  mean,  unreasonably 
slow,  vicious,  balky,  and  wholly  unfit  for  such  work.  The  proof 
tended  to  show  that  the  mule  the  boy  was  driving  when  injured 
had  been  used  in  the  defendant's  mine  for  some  seven  years  before 
the  accident;  that  one  of  its  hoofs  had  been  partly  torn  off,  that  it 
had  been  operated  on  by  a  veterinary  surgeon,  was  lame,  deaf,  old, 
slow,  and  hard  to  manage,  and  that  no  one  had  told  the  boy  anything 
about  the  mule  or  how  to  handle  the  car  when  he  began  to  drive. 
This  evidence  is  sufficient  to  sustain  the  allegation  of  the  unfitness 
of  the  mule  as  an  appliance  to  be  used  by  the  driver  and  from  which 
the  jury  was  warranted  in  inferring  knowledge  of  the  facts  on  the 
part  of  the  mine  operator.  Aside  from  the  proof  of  unfitness,  the 
mine  operator  is  presumed  to  know  the  defective  conditions  of 
appliances  furnished  an  employee. 

Jackson  Hill  Coal  &  Coke  Co.  v.  Van  Hentenryck, Ind.  App. ,  120  North- 
eastern 664,  p.  669. 

See  Arkansas  Smokelen  Coal  Co.  v.  Pippins,  92  Ark.  138,  122  Southwestern  113. 
Wilson  V.  Saux  Consolidated  Min.  Co.,  16  Utah  392,  52  Pacific  026. 

"tail  chain"  as  an  appliance. 

A  tail  chain  hy  which  a  mule  is  hitched  to  coal  cars  in  hauling 

cars  out  of  a  mine  is  an  apphance  within  the  meaning  of  the  law. 

Jackson  Hill  Coal  dOoke  Co.  v.  Van  Hentenryck, Ind.  App. ^  120  North- 

eastern  664,  p.  669. 
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BITTY  XO  WA&N  0&  OTSTRUCS. 
UABIUTT  FOB  FAILUBfi  TO  WABN. 

In  an  action  by  a  trip  driver,  a  boy  17  years  old,  for  damages  for 
injuries,  the  charge  on  which  recovery  was  based  was  that  the  niim^ 
operator  did  not  give  him  proper  instructions  relative  to  getting  on 
and  off  moving  trips.  The  proof  ^owed  that  the  driver  had  worked 
in  the  mine  for  two  years  prior  to  the  accident  and  was  accustomed 
to  getting  on  and  oflf  moving  cars.  The  proof  showed  that  it  was 
safer  to  get  on  the  rear  end  of  a  moving  car  than  on  the  front  end, 
even  of  cars  connected  together  in  a  trip,  and  the  brakes  to  be  oper- 
ated were  on  the  rear  of  the  cars.  The  trip  driver  was  injured  in 
attempting  to  get  on  the  front  end  of  a  car  in  a  moving  trip  of  cars. 
Notwithstanding  his  allegation  that  he  was  exercising  "due  care," 
there  was  no  evidence  indicating  that  his  injuries  were  the  result  of 
a  lack  of  instructions  by  the  mine  operator,  and  the  operator  was 
not  shown  to  have  been  negUgent  in  any  respect. 

Waleky  v.  H.  0.  Frick  Goal  Co., Pa. ,  104  Atlantic  798. 

HAZARDOUS     UNDERTAKING EMPLOYER'S     KNOWLM)OE    OF    DAKOER. 

A  minor  employed  by  a  coal  company  to  trim  the  cars  of  coal 
while  loading  was  required  to  stand  on  the  cars  and  separate  stone 
Aiu\  Other  foreign  material  from  the  coal  and  trim  them  up  aeatly  as 
the  coal  was  emptied  into  the  cars.  The  place  where  the  miner 
worked  was  dangerous,  and  the  coal  company  and  the  railroad  com- 
pany that  furnished  empty  cars  and  removed  loaded  cars  each  knew 
of  the  danger  and  had  adopted  means  to  obviate  it.  The  coal  com- 
pany, to  prevent  injury  under  such  circumstances,  made  a  rule  re- 
quiring notice  to  its  employees  when  a  car  was  to  be  moved,  and  the 
railroad  company  adopted  the  rule  of  the  mine  operator.  In  the 
instant  case  neither  the  coal  company  nor  the  railroad  company 
gave  the  minor  any  warning  of  the  placing  of  a  car  and  by  reason  of 
which  the  miner  was  injured.  The  failure  to  give  the  warning  made 
both  companies  liable  in  an  action  by  the  miner  for  injuries  sustained. 

JoliDBon  V.  Waverly  Brick  &  Ooal  Oo., Mo. ,  205  Southwestern  61 5,  p.  (U(>. 

WARNING  OF  ADDmONAL  DANGERS. 

A  mine  owner  is  bound  to  give  an  employee,  working  in  a  place 
which  may  become  dangerous  by  reason  of  perils  arising  from  the 
doing  of  other  work  pertaining  to  the  employer's  business  different 
from  that  in  which  the  particular  employee  is  engaged,  such  warning 
of  the  additional  danger  as  will  enable  him,  with  tiie  exercise  of  rea- 
sonable care,  to  avoid  the  danger;  and  this  duty  can  not  be  dele- 
gated 60  as  to  free  the  mism  operator  from  liability  f er  negligeace. 

A«buiy  v.  Hocla  Mia.  Oo.. Wash. ^  176  Paciac  17»,  p.  181. 
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FULUBX    TO    WARK^-tSTXPDBN    DAVeEft — ^STABTLNO    MAGHIKEBT. 

A  carpoEtter  emplojed  in  a  smelting  plant  was  engaged  in  con- 
structing a  form  for  holding  and  hardening  cement  as  a  pier  for 
supporting  an  ore  drier.  The  form  was  constructed  in  close  proximity 
to  the  ore  kibi  and  to  the  track  upon  which  ran  and  moved 
a  rabble  rake  used  for  the  purpose  of  stirring  the  hot  ore.  When 
the  employee  began  his  work  the  ^re  rake  was  not  in  motion, 
and  it  was  the  custom  of  the  operator  or  the  person  operating 
the  rake  to  warn  the  employees  when  the  rake  was  started.  An  ore 
cnisher  in  operatiom  near  by  made  a  loud  noise,  while  the  rabble 
rake  was  operated  with  little  or  no  noise.  While  the  employee  was 
90  oDgag^  the  ore  rake  was  set  in  motion  without  warning,  and  he 
was  caught  between  the  hot  rake  and  the  form  and  suffered  injuries 
for  which  he  sued.  The  failure  of  the  operator  to  warn  the  employee 
of  the  starting  of  the  rabble  rake  was  negligence,  for  which  he  was 
liable  in  damages  for  the  injuries  occasioned  thereby. 

Atfaiotic  Min.  it  Smelting  Oo.  v.  Sharp, Ark. ,  205  Southwestern  695, 

p.  698. 

DITTY  TO  PBOMTTLGATE  RULES. 

BL7.es     to     regulate     employment — FAILURE     TO     PROMULGATE — 

LIABILITY. 

Gf^nortiFly  an  employer  owes  to  his  employoos  the  duty  to  pro- 
mulgate and  enforce  reasonable  rules  and  rog^ations  for  their 
guidance  and  protection;  but  in  the  absence  of  evidence  showing 
that  such  rules  would  be  useful  and  feasible  under  similar  circum- 
stances, the  employer  can  not  be  held  negligent  in  failing  to  promul- 
gate rules.  A  danger  may  be  apparent  with  or  without  rules  and 
rotations,  and  the  appearance  of  danger  may  be  obvious  or  patent, 
but  existing  rules  and  regulations  may  neither  remove  nor  lessen 
the  risk. 

Suttle  ▼.  Hope  Nat.  Gas  Oo^ W.  Va. ,  97  Southeastern  429,  p.  434. 

PROOF  OP  NECESSITY  FOR  RULES. 

The  rejection  or  exclusion  of  testimony  offered  to  show  the  feasi- 
bility and  necessity  for  the  promulgation  of  rules  and  regulations  for 
the  protection  of  employees  while  engaged  in  the  performance  of 
dangerous  work  is  erroneous. 

Suttle  V.  Hope  Nat.  Gas  Oo., W.  Ya. ,  97  Southeastern  429,  p.  434. 

INSTBtrCTIONS  AS  TO  RULES — CHARACTER  DEFINIH>. 

An  instruction  on  the  trial  of  a  case  for  damages  for  the  death 
of  an  employee  caused  by  the  alleged  negligence  of  the  employer 
in  that  he  failed  to  promote  rules  for  the  regulation  of  the  husineas, 
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imposing  upon  the  employer  the  duty  to  promulgate  and  enforce 
rules  and  regulations  for  the  protection  of  his  employees  should 
prescribe  with  reasonable  definiteness  the  nature  of  the  rule  sought 
to  be  required  and  not  leave  to  the  jury's  conjecture  the  determina- 
tion of  their  character. 

SutUe  V.  Hope  Nat.  Gas  Co., W.  Va. ,  97  Southeastern  429,  p.  436. 

DBLBGATION  OF  DUTY. 

NONDELEGABLE  DUTY. 

It  is  a  masterial  duty  to  provide  employees,  including  miners,  a 
safe  place  to  work,  and  this  duty  is  one  which  can  not  be  delegated  in 
such  a  way  as  to  release  the  master  or  mine  operator  from  respon- 
sibility for  failure  to  perform  it. 

United  Verde  Copper  Co.  v.  Kuchn,  253  Federal  425,  p.  426. 

OPEBATOB'S  ASST7BANCE  OF   SAFETY. 

miner's    knowledge   of  danger — RELIANCE   UPON   ORDERS   OF   EM- 
PLOYER. 

A  miner  working  in  a  mine  may  act  under  the  direct  orders  or  in 
the  business  of  his  employer  and  recover  for  resultant  injuries  im- 
loss  the  danger  was  so  obvious  that  an  ordinarily  prudent  man  would 
not  have  undertaken  to  obey  the  order.  This  rule  is  based  upon  the 
idea  that  an  employee  may  rely  upon  the  order  of  the  employer,  and 
his  superior  knowledge,  as  an  assurance  that  the  place  is  safe. 

Hazard  Coal  Co.  v.  Wallace, Ky. ,  205  Southwestern  692,  p.  693. 

CONTBACTS  BELATING  TO  OPEBATIONS. 
CONTRACT  RELATING  TO   SAFETY  OF  WORKING  PLACE — EVIDENCE. 

In  an  action  by  a  miner  for  damages  caused  by  the  alleged  negli- 
gence of  a  mine  operator  in  failing  to  make  safe  the  miner's  working 
place,  a  written  contract  between  the  mine  operator  and  the  miner 
to  the  effect  that  the  price  paid  the  miner  for  mining  coal  was  intended 
to  cover  compensation  for  all  work  done  in  making  the  miner's 
working  place  safe,  was  not  admissible  in  evidence  because  it  had  not 
been  pleaded  as  a  defense  to  the  action. 

Creek  Coal  Min.  Co.  v.  Paprotta, Okla. ,  175  Pacific  235,  p.  237. 

AGREEMENT  TO  ARBITRATE — EFFECT  ON  BIGHT  TO  SUE. 

A  contract  for  operating  a  coal  mine  and  for  mining  and  removing 
coal  provided,  among  other  things,  that  the  question  of  whether  or 
not  the  operator  leftunmined  any  available,  minable,  or  merchantable 
coal  was  to  be  submitted  to  arbitrators  to  be  selected  by  the  parties. 
The  operator  bound  himself  to  pay  the  stipulated  royalty  on  the 
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amount  of  anmined  merchantable  coal  as  determined  by  the  ar« 
bitrators.  Where  such  a  contract  provides  that  the  award  of  the 
arbitrators  shall  be  final  as  to  the  amount  and  that  no  action  or  suit 
sliaU  be  maintained  until  arbitration  is  had,  then  an  award  is  a  condi- 
tion precedent  to  the  right  to  sue.  But  in  the  absence  of  such  a 
provision,  either  expressed  or  necessarily  implied,  the  agreement  for 
the  submission  to  arbitrators  is  collateral  and  independent,  and 
while  a  breach  of  the  agreement  will  support  a  separate  action  it  can 
not  be  pleaded  in  bar  to  an  action  upon  the  principal  contract.  Gen- 
erally nothing  would  be  determined  by  an  award  except  the  exact 
question  agreed  to  be  submitted  to  arbitration.  The  contract  involved 
did  not  in  express  terms  or  by  necessary  impUcation  make  the  sub* 
mission  to  arbitration  a  condition  precedent  to  the  right  to  sue, 
neither  did  it  limit  the  amount  of  recovery  in  the  courts  to  the  arbi- 
trators' findings  as  to  the  tonnage  of  coal  unmined,  and  that  should 
have  been  mmed,  from  which  a  condition  precedent  might  necessarily 
be  implied. 

Flavelle  v.  Red  Jacket  Consolidated  Coal  &  Coke  Co., ^W.  Va. ,  96  South 

eastern  600,  p.  602. 

AGREEMENT  TO  ARBirRATE — CONDITION   PRECEDENT. 

A  provision  in  a  contract  or  a  lease  of  a  coal  mine  that  certain 
difficulties  arising  under  it  should  be  submitted  to  arbitrators  to  be 
selected  by  the  parties  will  not  prevent  the  lessor  and  mine  owner  from 
maintaining  a  suit  in  the  first  instance  to  enforce  his  rights  under  the 
contract  or  lease,  except  where  an  award  of  the  arbitrators  chosen 
is  made  a  condition  precedent  to  the  right  to  sue  either  by  the  ex- 
press provisions  of  the  contract  or  by  conditions  necessarily  imphed 
from  its  terms. 

Flavelle  v.  Red  Jacket  Conaolidated  Coal  &  Coke  Co., ^W.  Va. ,  96  South- 

eastern  600,  p.  602. 

AGREEMENT  TO  ARBITRATE — EFFECT  ON  MINING  OPERATIONS. 

A  contract  or  lease  by  which  the  owner  of  a  coal  mine  contracted 
with  the  lessee  to  mine  and  remove  the  coal,  specified  generally  the 
methods  of  carrying  on  the  operations  and  the  royalties  to  be  paid 
on  different  grades  of  coal.  The  contract  or  lease  provided  for  the 
mining  and  removal  of  all  merchantable  coal,  and  expressly  pro- 
vided that  the  question  of  whether  or  not  merchantable  or  minable 
coal  was  left  in  any  particular  abandoned  room  should  be  submitted 
to  arbitrators  selected  by  the  parties  and  the  lessee  should  pay  royal- 
ties  on  the  amount  of  immined  merchantable  coal  found  and  deter- 
mined by  the  arbitrators.  The  parties  did  not  intend  to  give  these 
requirements  a  conclusive  effect  upon  all  the  provisions  of  the  con- 
tract, but  they  did  intend  to  make  the  report  of  the  arbitrators 
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filial  and  conchiaare  upcm  tke  Ddcessity  for  leaTixig  unmined  any 
available  coal.  The  arbitration  proyided  for  is  a  condition  prece- 
dent to  the  right  to  maiixbain  an  action  to  recover  Toyaltifis  for  any 
unmined  mepcbamtable  coaL  But  there  is  no  declaration  of  an 
intention  to  apply  this  provision  to  oporatioais  of  the  mine  as  a  whole  or 
any  part  of  it  other  than  €hat  bo  definitely  prescribed. 

Flavelle  v.  Red  Jacket  OonroUdated  Goal  A  Coke  Co^ W.  Va. ^  96  Soutb- 

eastern  600,  p.  001. 

SALE    OF   WELL   DRILLING  TCX)LS — ^FRAUD. 

An  action  for  damages  claimed  on  the  alleged  ground  that  the 
plaintiff  wfis  induced  to  sell  to  the  defendant  an  outfit  of  well-drilling 
tools  at  an  inadequate  price  when  he  was  intoxicated  and  incapable 
of  transacting  business,  ciin  not  be  maintained  where  the  proof 
fails  to  show  the  value  of  the  well-drilling  tools  and  where  there  was 
neither  allegation  nor  proof  that  the  defendant  promised  to  pay  the 
plaintiff  any  sum  more  than  that  paid  and  where  the  plaintiff  admitted 
that  he  was  not  intoxicated  at  the  time  he  executed  the  contract 
of  sale. 

Smith  V.  Rock  Oil  d  Gas  (^o., Kan. ,  175  Pacific  378,  p.  379. 

METHOD  OF  OPSRATING. 

RESERVATION      OF      MINERALS — USE      OF      SURFACE — CITSTOMART 

METHOBS. 

The  bare  right  given  to  work  a  mine  under  a  conveyance  or  reser- 
vation of  the  minerals  with  such  rii^lit,  carries  with  it  the  right  to 
use  so  much  of  the  surface  as  is  reasonably  necessary.  The  mine 
ownier  has  the  right  ti>  enter  and  take  and  hold  possession  even  as 
against  the  owner  of  tlie  soil,  and  to  use  the  surface  so  far  as  may  be 
neoessaiy  in  oarr^'ing  on  mining  operations,  even  to  the  exclusion  of 
the  owner  of  the  soil.  AMiat  is  necessary'  and  reasonable  under 
siu'h  cimnnstanoi^s  may  bo  deterinine<l  by  reference  to  what  is 
custoinarv. 

Oberly  v,  H.  C.  t>ick  Coko  iVi., Pa. ,  164  Atlantic  864,  p.  866. 

SlUFACE    RIGHTS. 

Wl\ere  the  right  t<>  mine  and  re.move  minerals  is  granted,  tlie 
aurfac^e  rights  and  the  incidental  rights,  soch  as  that  to  use  shafts, 
whether  expressed  or  left  to  implic-ation  arising  froni  the  gimnt,  can 
be  useii  only  for  the  purpose  of  mining  under  the  particulaLr  premises 
conveyeil  and  not  as  a  mc^ans  of  mining  under  and  reiooving  mifierals 
f nnn  oUier  lands.  The  latter  is  a  privilege  or  easement  that  must  ba 
granted  iu  express  ierius. 

Ob«rly  V.  U«  a  F>ick  Coke  Co^ Pa. ^  104  Aittntk  864.  p.  B6S. 
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rllUUBY  TO  hMKB — ^MEASUBE  OF  PAMAfflil. 

A  land  owner  sued  an  ore  washer  company  for  damages  for  the 
deposit  of  muck,  mud,  and  other  foul  substances  caused  to  be  floated 
down  and  deposited  upon  the  complainant's  land.  He  alleged  that 
as  the  proximate  eonsequence  thereof  the  complainant  lost  the  us('. 
of  his  residence,  was  deprived  of  his  land  for  farming  purposes  and 
i>ther  domestic  uses,  for  stock  raising,  truck  farming,  and  that  the 
lands  had  been  permanently  damaged  and  deteriorated  in  value. 
On  the  trial  of  the  case  the  court  propqrly  refused  to  instruct  the 
jury  at  the  request  of  the  defendant  to  the  effect  that  the  measure 
of  damages  .for  temporary  injury  to  the  land  was  the  difference  in 
rental  value,  plus  the  reasonable  expense  of  restoring  the  premises 
to  their  former  condition.  The  request  was  properly  refused  because 
there  was  no  evidence  as  to  the  rental  value  or  to  the  expenses  of 
the  restoration  of  the  land,  and  for  the  further  reason  that  the 
complainant's  claim  included  damages  for  crops  destroyed  and  per- 
manent injury  to  the  land. 

Tennessee  Coal,  Iron,  etc.,  Oo.  v.  Bunn, Ala. ,  79  Southern  360,  p.  362. 

INJURY    TO    LAND — INJURY    INCREASED    WITHIN    LIMITATION    PERIOD. 

A  land  owner  in  an  action  against  an  ore  washer  company  that 
operated  its  plant  on  a  creek  above  the  plaintiff's  land,  allef^:^!  that 
hk  land  had  been  injured  by  the  washer  company  floating  down 
thereon  a  lai^e  body  of  water,  muck,  mud,  rock,  and  other  debris, 
forming  a  large  pond,  overflowing  a  large  part  of  complainant's 
land  under  cultivation;  that  said  acts  had  been  done  for  one 
yeaJT  next  preceding  the  filing  of  the  claim;  that  by  reason  of  the 
wrongful  acts  of  the  defendant,  the  complainant  lost  the  use  of  his 
residence,  was  deprived  of  his  lands  for  farming  pm'poses  and  other 
domestic  uses  and  his  lands  had  been  greatly  and  permanently 
damaged  and  lessened  in  value.  These  averments  show  that  the 
washer  company  had  added  to  the  mjury  of  the  complainant's  land 
during  the  year  preceding  the  commencement  of  the  suit,  and  for 
that  increase  o(f  injury  the  washer  company  was  answera'ble  whatever 
else  of  permaiieixt  injury  the  washer  company  may  have  caused 
during  the  preceding  ;period  of  ten  years. 

Tenneflsee'Ooal,  Iron,  etc.,  Co. -v.  Bunn, Ala. ,  79  Southern  360,  p.  361. 

DBSXRUCTIQN   OF  SURFACE   SPRINGS. 

A  deed  granting  mining  rights  expressly  absolved  the  grantee 
from  liability  for  injury  to  or  destruction  of  springs  on  the  surface 
as  an  incident  of  the  removal  of  the  coal.    Such  a  covenant  justifies 
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the  injury  or  destruction  of  springs  at  such  times  as  the  mine  operator 
may  see  f/c  to  mine  and  take  out  the  coal. 

Preston  County  Coke  Co.  v.  Elkins  Coal  &  Coke  Co., W.  Va. ,  96  South- 
eastern 973,  p.  976. 

GRANT  OP  WATS  AND  OPENINGS — CONSTRtJCTION. 

A  conveyance  of  coal  granted  the  free  and  uninterrupred  right-of- 
way  into,  over,  and  under  the  land  at  such  points  and  in  such  manner, 
for  such  ways,  tracks,  roads,  etc.,  as  may  be  necessary  and  proper 
for  the  purpose  of  ventilating,  draining,  digging,  and  operating  and 
shipping  and  carrying  away  the  coal.  This  grant  does  not  limit  the 
owner  of  the  coal  in  the  operation  of  his  mine  to  a  single  way  or 
opening.  Under  such  a  grant,  ways  and  openings  that  are  appro- 
priate and  useful  and  convenient  in  the  mining  of  the  coal  are  legally 
necessary  and  proper. 

Preston  County  Coke  Co.  v.  Elkins  Coal  &  Coke  Co., W.  Va. ,  96  South- 
eastern 973,  p.  975. 

BORE  HOLE   FROM   SURFACE — VENTILATION   OF  MINE. 

The  removal  of  gas  is  a  necessary  incident  to  the  mining  of  coal  so 
that  minmg  operations  may  be  carried  on  with  safety,  and  this  right 
is  implied  and  is  incidental  to  every  grant  of  minerals.  Where  in 
mining  operations  gas  accumulated  in  the  mine  or  above  the  coal 
that  can  not  be  removed  by  the  ordinary  means  of  ventilation,  the 
mine  owner  and  operator  may  enter  upon  the  surface  and  drill  a 
bore  hole  of  sufficient  size  from  the  surface  to  the  accumulation  of 
gas  to  release  the  same  and  to  make  the  mining  operations  safe, 
where  such  bore  hole  is  necessary  to  the  proper  ventilation  of  the 
mine  and  to  the  mining  of  coal  immediately  imder  the  particular 
surface  of  land. 

Oberly  v.  H.  C.  Frick  Coke  Co., Pa. ,  104  Atlantic  864,  p.  866. 

TIMBER  FOR  MINING  FLTIPOSES — ^DESIGNATION  OP  SIZE — EFFECT  AND 

RIGHTS. 

A  mining  lease  gave  the  lessee  the  right  to  cut  and  use  such  tim- 
ber on  the  leased  land  over  twenty  inches  in  diameter  one  foot  from 
the  ground  as  might  be  needed  in  mining  operations.  The  lease 
reserved  to  the  lessor  and  his  assigns  the  right  to  cut  and  remove  the 
larger  timber.  The  prescription  of  the  size  of  the  timber  the  lessee 
was  permitted  to  take  applies  and  is  determinative  of  his  right  to 
cut  and  use  timber  as  of  the  date  on  which  such  cutting  and  use 
became  necessary  in  the  process  of  mining.  By  the  terms  of  the  lease 
he  was  not  entitled  to  take  timber  of  a  larger  size  by  reason  of  growth 
between  the  date  of  the  lease  and  the  date  of  necessity  for  cutting. 

Raleigh  Coal  d  Coke  Oo.  v.  Mankin W.  Va.  — ,  97  Southeastern  299,  p.  301. 


MIHBS  AND  MIKIKG  OPERATIONS.  105 

TlSf  B£B  FOB  ICINIKG  PUBP08ES — ^DUTY  OF  OPBRATOB  TO  PROTECT. 

A  deed  convejdng  the  coal  underlying  a  certain  tract  of  land  con- 
ferred upon  the  grantee  the  right  to  cut  and  use  for  mining  purposes 
the  timber  on  the  land  overlying  the  coal.  Under  such  a  deed,  the 
timber  remains  the  property  of  the  grantor  or  his  assigns  until  the 
coal-mine  operator  exercises  his  right  to  cut  and  appropriate  it  to 
the  use  contemplated  by  the  deed  aad  until  so  cut  and  appropriated 
the  mine  operator  owes  the  same  duty  to  use  ordinary  care  not  to 
damage  or  injure  that  he  would  have  owed  if  the  deed  had  conveyed 
to  him  no  permissive  right  thereto. 

Godfrey  v.  Weyanoke  0«>al  &  Ooke  Oo., W.  Va. ,  97  Southeastern  186,  p. 

189. 

Raleigh  Coal  &  Ooke  Oo.  v.  Mankin, W.  Va.  —,  97  Southeastern  299. 

ANNOYANCE  FROM   COAX,  DUST  AND  DEBRIS. 

Under  a  graat  of  underlying  coal  with  the  right  for  such  ways, 
tracks  and  roads  as  may  be  necessary  and  proper  for  ventilating, 
draining  and  hauling  the  coal,  the  mere  annoyance  to  tenants  of  the 
surface  owner  from  coal  dust  and  debris  or  the  destruction  of  a  small 
garden  would  not  be  sufficient  to  prevent  the  operator  of  the  coal 
mine  from  opening  and  using  a  second  opening  and  way  over  which 
to  haul  the  coal  mined. 

Preston  County  Ooke  Oo.  v.  Elkina  Ooal  &  Ooke  Co., W.  Va. ,  96  South- 

eastern  973,  p.  976. 

OPEBATION   OF  CARS — VIOLATION   OF  RULE — PROOF  OF  CUSTOM. 

A  coal-mining  company  and  a  railroad  company  furnishing  it  cars 
for  loading  and  haulii^  its  coal,  each  had  a  rule  to  the  effect  that 
warning  was  to  be  given  to  persons  engaged  in  loading  or  trimming 
cars  of  coal,  when  other  cars  were  to  be  switched  or  placed*  In  plac- 
ing an  empty  car  to  be  loaded  it  was  so  pushed  or  bumped  against  a 
car  in  process  of  loading  as  to  throw  the  miner  trimming  the  car 
under  tiie  wheels  and  cause  the  injuries  for  which  he  sued.  Neither 
the  coal  company  nor  the  railroad  company  can  escape  Uability  for 
8o  placing  the  car  without  warning,  by  proof  that  they  had  habitually 
neglected  to  give  any  warning  under  such  circumstances.  No  cus- 
tom or  usage  can  make  that  lawful  which  is  necessarily  dangerous 
and  it  can  not  be  said  that  to  push  cars  back  against  one  upon  which 
a  miner  was  at  work  without  warning  was  not  unnecessarily  dan- 
gerous. 

Johnson  v.  Wavcily  Brick  A  Coal  Co., Mo. ,  205  Southwestern  615,  p.  617. 
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fiMUDBB  OF  COM. — LISSOB  SBTOrPBD. 

A  ooal-minizig  feaae  pioyidBd  that  die  leasoe  should  pay  to  tise  lesBor 
a  stated  royalty  per  ton  for  the  coal  aoined  of  a  eertam  desi^ated 
quality  and  ]m>vided  for  a  less  royalty  par  ton  for  '^alack."  The 
lease  also  reserved  to  the  lessor  the  right  to  inspect  the  mining; 
operations.  The  lessor  for  a  period  of  several  years  frequently  an^i 
often  daily  was  present  either  in  person  or  by  has  agent  while  the 
niioing  operations  were  in  progress  and  presumably  was  familiar 
with  the  greens  used  to  separate  the  low  from  the  high  quality  of 
coal.  Under  such  circumstances,  the  lessor  can  mot  after  such  long 
period  of  operations  be  heard  to  complain  that  coal  sold  by  tlie 
lessee  as  ** slack"  and  accounted  for  as  such  and  the  royalty  thereon 
received  by  him  was  in  fact  coal  of  a  hi^er  quality  and  should  have 
been  accoimted  for  at  the  rate  stipulated  for  the  higher  grade  coal. 

Flavelle  v.  Red  Jacket  Ooiisolidated  Goal  &  Coke  Co., W.  Va. ,  96  South- 

eafttera  600,  p.  G05. 

SALE    OF    NATURAL    GAS    FOR    GASOLINE    PURPOSES — LIABILrTY    FOK 

DECREASED  PRODUCTION. 

The  lessee  of  an  oil  and  gas  lease  as  the  owner  of  oil  weSs  producing 
natural  gas,  by  a  written  contract  sold  to  a  third  person  all  gas  pro- 
duced from  the  oil  weUs  in  operation  by  such  lessee  as  well  as  the  gas 
from  wells  thereafter  to  be  drilled,  reserving  to  the  lessee,  the  seller, 
enough  gas  to  rim  the  engines  employed  upon  the  leased  premises. 
The  contract  was  to  continue  so  long  as  the  purchaser,  out  of  the  gas 
produced,  was  able  to  manufacture  gasoline  in  paying  quantities.  In 
the  operation  of  its  oil  wells  the  lessee,  the  sdler  of  the  natural  gas, 
uistalled  and  used  a  certain  patented  process  to  accelerate  oil  pro- 
duction from  the  wells,  and  by  the  use  of  this  process  the  vaporous 
properties  of  the  gas  were  destroyed  by  absorption  or  combination 
with  the  oil  and  the  natural  gas  became  unfitted  for  use  in  the  manu- 
facture of  gasoline,  to  the  loss  and  damage  of  the  purchaser  of  the  nat- 
ural gas.  The  lessee  of  the  oil  lease  by  the  contract  of  sale  did  not 
restrict  his  right  to  develop  and  exploit  the  oil  field  and  the  contract 
of  sale  of  the  natural  gas  was  only  an  in<udent  to  the  use  of  the  oii 
wells  and  subordinate  to  their  devdopment  for  oil.  The  lessee  tmd^ 
the  oil  and  gas  lease  owed  the  duty  to  the  lessor  to  use  all  leasoaable 
means  to  maintain  the  flow  of  oil  and  the  right  of  the  purchaser  of 
the  natural  gas  was  subordinate  to  that  of  the  original  lessor  of  ihe 
oil  and  gas  lease.  In  the  development  and  production  of  oil,  the  lessee 
did  not  debar  himself  from  the  use  of  such  means  as  science  and  expe- 
rience have  proved  to  be  advantageous  although  they  resulted  in 
actual  loss  and  damage  to  the  purchaser  of  the  natural  gas. 

fieoBon  V.  Drake  Oil  Oo., W.  Va.  — ,  97  Southeastern  414,  p.  416. 
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MmS  FaSSKAN,  VXGB  PBINOIPAI,,  SI7PKBXNTBSrD8KT--Bl!IdkTX0N 

AND  NEaZJGBNCB. 

AUTHOBITT — QUESTION  OF  PAOT. 

The  question  as  to  Aether  or  not  a  person  employed  by  an  oil 
company  as  a  vice  principal,  who  was  with  another  employee  engaged 
in  lighting  fires  under  oil  stills,  is  a  vice  principal  or  a  fellow  servant 
is  for  the  jury  to  detennine  as  one  of  fact. 

Bndflhaw  t.  Btandaid  Oil  Co.,  —  Mo.  App.  — ,  Se4  SoirlSiweBtem  8^1,  p.  8S2. 

DUAL   CAPACITY. 

The  doctrine  of  dual  capacity  is  the  law  in  Texas.  Under  this 
rule  a  person  may  act  as  a  vice  principal  of  an  oil  company  and  also 
as  a  fellow  servant  with  other  employees.  It  is  the  character  of  the 
act  and  not  the  rank  of  the  servant  which  iletefmines  the  habihty 
or  nonliability  of  the  employer.  Under  the  doctri^M  of  dual  capacity 
the  question  is:  Was  the  vice  principal  at  the  time  exercisiug  some 
authority  vested  in  him  as  such,  or  was  he  in  the  p>erformMice  of  a 
mere  manual  act  of  service  incident  to  the  common  employment? 

Bradflhaw  v.  Standard  Oil  Co.,  —  Mo.  App.  — ,  204  Southwestern  831,  p.  832. 
EVIDENCE — STATEMENTS   OP   FOREMAN   OR   VICE   PRINCIPAL. 

The  statements  of  a  foreman  of  a  coal  company  who  was  tlie  vice 
president  of  the  company  «is  to  why  and  how  certain  cars  were  moved 
and  set  for  loading  -and  how  a  min^  came  to  be  injured  are  -admissible 
in  evidence  in  an  action  by  the  injured  miner  for  damages. 

Johnflon  v.  Waverly  Brick  &  Coal  Co.,  —  Mo.  — ,  205  Southwestern  615,  p.  618. 

DIRECTIONS     OF     GENERAL     FOREMAN — ONE     EMPLOYEE     TO     DIRECT 

ANOTHER. 

A  general  foreman  of  the  Standard  Oil  Company  directed  an 
employee  to  tell  another  employee  what  to  do  and  thereupon  told 
the  second  employee  to  do  as  the  first  employee  told  him  to  do. 
This  order  made  the  first  employee  a  vice  principal  of  the  defendant 
oil  company  in  the  particular  work  to  be  done,  and  the  oil  company 
was  liable  for  injuries  resulting  to  the  second  employee  from  the 
negligence  of  the  first. 

Braddisw  v.  Standard  Oil  Co.,  —  Mo.  App.  — ,  264  Southweetern  831,  p.  832. 

FEIXOW  BE&VAMTS— BEliATION— NEOLiaElTCB. 

WHO  ABU. 

The  driver  of  a  jnule  train  hauling  cars  in  ^jid  out  of  a  mine  is  not 
a  fellow  servant  with  a  timberman  whose  duty  it  was  to  do  the  neces^ 
larj  timbering  in  the  mine;  and  the  driver  may  recover  for  an  injury 
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due  to  the  negligence  of  the  timberman  in  leaving  the  timber  truck 
on  the  track  over  which  the  car  driver  passed  and  that  was  used  for  the 
purpose  of  hauling  ore  out  of  the  mine. 

Aebury  v.  Hecla  Min.  Co., Waah. ,  175  Pacific  179,  p.  180. 

DUTY  OF  EMPLOYER  IN   BELECTINQ. 

It  is  the  duty  of  an  employer  and  of  a  coal-mine  operator  to  exercise 
reasonable  care  in  the  selection  and  employment  of  competent  fellow 
servants. 

James  v.  Winnifred  Coal  Co.,  Iowa ,  1C9  Northweetem  120,  p.  122. 

DUTY  OF  EMPLOYER  TO  ASCERTAIN  THE  COMPETENCY  OF  SERVANTS. 

It  is  the  duty  of  a  coal-mine  owner  to  exercise  reasonable  care  to 
ascertain  whether  a  servant  he  employed  was  competent  to  operate 
a  mining  machine.  This  duty  is  due  to  other  employees  working 
about  the  machine,  but  whether  such  care  had  been  exercised  was  a 
question  of  fact  for  the  jury  to  determine. 

James  v.  Winnifred  Coal  Co., Iowa, 169  Northwestern  120,  p.  124. 

INJURY    DUE    TO    INCOMPETENCY — BURDEN    OF    PROOF. 

A  miner  in  an  action  for  damages  for  injuries  due  to  the  alleged 
incompetency  of  a  fellow  servant  in  that  he  was  not  competent  to 
run  and  operate  a  coal-cutting  machine  that  was  operated  by  com- 
pressed air  and  electricity,  has  the  burden  to  show  by  a  fair  pre- 
ponderance of  the  evidence  that  the  fellow  servant  was  incompetent; 
that  such  incompetency  was  known  to  the  mine  operator,  or  by 
the  exercise  of  reasonable  care  it  should  have  been  known  to  him 
and  that  such  incompetency  was  the  proximate  cause  of  the  injury. 

James  v.  Winnifred  Coal  Co., Iowa ,  169  Northweetem  120,  p.  123. 

INCOMPETENCY  OF  SERVANT — MEANING. 

Incompetency  of  a  servant  in  the  law  of  master  and  servant  means 
the  want  of  ability  adapted  to  the  performance  of  a  task  either 
because  of  lack  of  experience,  natural  qualifications,  or  deficiency 
of  disposition  to  use  one's  ability  and  experience  properly. 

James  v.  Winnifred  Coal  Co., Iowa ,  169  Northwestern  120,  p.  124. 

INCOMPETENCY  OF  SERVANT — QUESTION   OF  FACT. 

In  an  action  by  an  injured  miner  for  damages  for  injuries  due  to 
the  alleged  incompetency  of  a  fellow  servant,  the  question  of  the 
incompetency  of  the  servant  is  one  of  fact  to  be  determined  by  the 
jury  under  proper  instructions. 

James  v.  Winnifred  Coal  Co., Iowa, ^  169  Northweetem  120,  p.  124. 
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INCOMPETENCY — PROOF. 

Proof  of  a  single  accident  due  to  the  alleged  incompetency  of  a 
fellow  servant  would  not  make  out  a  prima  facie  case  of  incompetency, 
but  the  facts  and  circumstances  surrounding  the  occurrence  mav 
tend  strongly  to  so  indicate  and  may  be  considered  by  a  jiu^y  upon 
the  question  of  the  incompetency  of  the  servant. 

James  v.  Winnifred  Coal  Co., Iowa ,  169  Northwestern  120,  p.  124. 

FELLOW  SERVANT — ^NEGLIGENCE — ^LIABILITY   OP  MASTER. 

A  coal-mine  operator  is  not  liable  to  one  miner  for  injuries  caused 
by  the  negligence  of  a  fellow  miner. 

Jamee  v.  Winnifred  Coal  Co., Iowa ,  169  Northwestern  120,  p.  121. 

NEGLIGENCE   OP  TIMBERMAN — ^LIABILITY  OP  OPERATOR. 

A  miner  sued  the  mine  operator  for  damages  for  injuries  caused 
by  the  negligent  acts  of  a  timberman  in  prying  stones  from  the  roof 
of  the  room  where  a  miner  was  working  and  knocking  props  from 
under  the  stones,  thereby  permitting  the  stones  to  fall  and  producing 
the  injuries  complained  of.  On  the  trial  of  the  case  the  court  m- 
stmcted  the  jury  in  effect  that  if  the  timberman  warned  the  plaintiff 
to  seek  a  place  of  safety  and  he  failed  to  do  so  he  could  not  recover 
unless  it  appeared  that  the  timberman  negligently  knocked  the  props 
from  under  the  roof  they  were  supporting  or  did  something  else 
causing  tiie  roof  to  fall  without  giving  the  miner  time  to  reach  a 
place  of  safety.  This  instruction  was  a  correct  statement  of  the 
law  and  the  fact  that  the  timberman  warned  the  miner  to  seek  a 
place  of  safety  Was  alone  conclusive  evidence  that  he  regarded  the 
place  as  dangerous  and  it  was  his  duty  to  wait  until  the  miner  had 
reached  a  place  of  safety  before  doing  anything  that  in  any  way 
endangered  his  life  or  subjected  him  to  injury. 

Creek  Coal  Min.  Co.  v.  Paprotta, Okla. ,  176  Pacific  236,  p.  238. 

PROOF  OP  INJURY  INSUFFICIENT  TO   SHOW   NEGLIGENCE. 

An  employee  in  a  mine  was  engaged  in  assisting  in  the  extraction 
of  ore  while  at  the  same  time  another  miner  was  engaged  in  breaking 
ore  in  the  mine  with  a  sledge  hammer  some  10  feet  away.  While 
so  engaged  the  miner  using  the  sledge  hammer  struck  a  piece  or  rock 
or  ore  in  the  direction  of  the  complainant  and  a  small  piece  of  the 
ore  or  rock,  as  the  rock  was  being  broken  up,  struck  the  complainant 
in  the  eye,  inflicting  the  injury  complained  of.  There  was  no  evi- 
dence to  show  that  the  miner  using  the  sledge  hammer  was  careless 
in  the  manner  in  which  he  broke  the  rock,  as  in  breaking  any  rock 
with  a  hammer  pieces  are  likely  to  fly  in  various  directions.    There 

103^85*^— 19— Bull.  179 ^9 
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was  no  evidence  that  the  place  in  which  the  complainant  was  working 
was  in  itself  unsafe  or  that  the  work  involved  any  hazards  not  usual 
or  incidental  to  the  risk  of  the  employment  the  complainant  was 
engaged  in. 

Suborich  v.  Alaska  United  Gold  Min.  Co.,  251  Federal  885,  p.  886. 
MINEB'S  WO&SINO  PLACE— SAFE  PLACE. 

OPERATOB*S  DUTY  TO  EXERCISE   CARE — KNOWN  DANGER. 

In  hoisting  ore  in  a  shaft  some  200  feet  deep  the  tubs  or  bails  used 
did  sometimes  dump  and  throw  rock  down  the  shaft  and  there  was 
a  known  danger  of  rocks  being  thus  thrown  down  the  shaft  and 
likely  to  injure  the  miners  working  at  the  bottom  of  the  shaft.  It 
was  the  operator's  duty  in  such  case  to  use  all  reasonable  means  to 
guard  against  every  known  danger.  A  known  danger  may  exist 
though  the  actual  occurrences  may  be  at  long  intervals  or  even 
never,  but  it  is  the  duty  of  an  operator  under  such  circumstances 
to  use  reasonable  care  to  make  the  miner's  working  place  safe. 

HoQey  V.  St.  RegiB  Min.  &  Smelting  Co., Mo., ,  205  Southwestern  83,  p.  95. 

DUTY  OP   INSPECTION   NOT    INFERRED. 

It  may  be  the  duty  of  a  timberman  in  a  mine  to  prepare  and 
make  safe  any  place  which  appeared  to  him  to  be  dangerous;  but 
unless  there  was  a  positive  duty  imposed  upon  him  to  inspect  in 
order  to  ascertain  if  a  place  was  dangerous  such  duty  should  not 
be  inferred. 

Dovich  V.  Chief  ConsoUdated  Min.  Co., Utah -,  174  Pacific  627,  p.  632. 

ASSUMPTION    OF    EMPLOYER'S    DUTY — INSPECTION    NOT     REQUIRED — 

DANGERS   OBVIOUS. 

A  miner  employed  in  a  coal  mine  has  the  right  to  assume  that  the 
mine  operator  has  used  ordinary  care  to  make  his  working  place 
reasonably  safe  and  the  miner  is  not  required  to  inspect  the  place 
before  going  to  work  in  order  to  ascertain  whether  it  is  safe.  If  its 
dangerous  character  is  so  obvious  that  a  person  of  ordinary  under- 
standing and  judgment  could  by  the  exercise  of  ordinary  care  dis- 
cover the  danger  in  time  to  prevent  the  injury  there  can  be  no 
recovery. 

Hazard  Ciiai  Co.  v.  Wallaace, Ky. ^  205  Southweatem  692,  p.  693. 
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GONTBIBXJTOB.Y  NBOUOENCE  OF  KINE&. 
PLEADING — DEFENSE. 

A  complaint  for  damages  by  an  injured  miner  averred  the  negli- 
gence of  the  coal-mine  operator  and  expressly  stated  that  the  injury 
was  without  any  fault  on  the  part  of  the  complainant.  Under  these 
allegations  the  question  whether  the  complainant  was  guilty  of  any 
such  negligence,  whether  common  law  or  statutory,  as  would  pre- 
clude a  recovery,  was  a  matter  of  defense. 

Jewel  Ridge  Coal  Corp.  v.  Keen, Va. ,  96  Southeastern  767,  p.  768. 

QUESTION   OF  LAW  AND   FACT. 

A  miner  standing  on  a  car  being  loaded  with  coal  and  engaged  in 
removing  stones  and  foreign  substances  while  in  process  of  loading, 
was  not  guilty  of  such  contributory  negligence  as  to  prevent  a  recov- 
ery €is  a  matter  of  law  by  standing  with  his  back  to  a  cut  of  cars  that 
were  being  switched  and  set  on  the  track  or  switch  on  which  the  coal 
car  was  standing;  and  especially  where  the  miner  did  not  know  that 
the  cars  were  approaching  and  where  imder  the  rules  of  the  railroad 
company  and  the  custom  of  the  coal  company  he  had  no  reason  to 
apprehend  that  any  cars  would  be  set  without  first  giving  him  notice. 

Johnson  v.  Waverly  Brick  &  Coal  Co, Mo., ,  205  Southwestern  615,  p.  617. 

EXERCISE   OF  CAKE. 

A  mine  employee  woridng  in  a  mine  must  continue  at  all  times  to 
exercise  ordinary  care  for  his  own  safety.  A  miner  or  a  timberman, 
at  the  time  of  receiving  the  injury  complained  of  was  engaged  in 
work  that  tended  to  make  the  place  insecure,  and  it  was  his  duty  to 
exercise  ordinary  care  to  discover  the  danger  and  to  protect  himself 
from  injury,  and  failing  to  do  this  he  was  guilty  of  contributory 
negligence. 

Dovich  V.  Chief  Conaolidated  Min.  Co., Utah ,  174  Pacific  627,  p.  632. 

DiamXCnON    between    CONTBIBUTORY    negligence    and    ASSUlfED 

BISK. 

There  is  a  well-defined  distinction  between  contributory  negli- 
gence and  assmned  risk.  The  defense  of  assumed  risk  and  contrib- 
utory are  separate  and  independent,  the  former  arising  out  of  con- 
tract, while  the  latter  does  not. 

Athletic  Min.  dc  Smeltiiig  Co.  r.  Sharp, Ark. ,  205  Southwestern  69d»  p.  698. 
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SAFE  AND  DANGEROUS  METHOD — CHOICE — ^INSTRUCTION. 

In  an  action  by  a  miner  for  damages  for  injuries  caused  by  being 
run  over  by  a  motor  car  an  instruction  requesting  the  court  to  charge 
the  jury  to  the  effect  that  if  the  injured  person  advisedly  took  a 
dangerous  way  when  a  sale  way  was  open  to  him  was  correctly 
refused  because  it  did  not  include  in  the  hypothesis  the  essential 
factor  that  the  plaintiff  was  aware  that  of  the  *'ways*'  described  in 
the  request  one  was  safe  and  the  other  unsafe. 

Montevalo  Min.  Co.  v.  Underwood, Ala. ,  79  Southern  453,  p.  455. 

DISCOVERY  OF  PERIL — DUTY  TO  AVOID  INJURY. 

Any  initial  negligence  on  the  part  of  a  miner  injured  in  the  course 
of  his  employment  by  which  he  placed  himself  in  the  position  of  peril 
win  not  bar  his  right  to  recover  for  injuries  for  a  wrong  negligently 
caused  or  permitted  after  the  discovery  of  his  peril. 

Montevalo  Min  Co.  v.  Underwood, Ala. ,  79  Southern  453,  p.  456. 

FREEDOM  FROM  CONTRIBX7TORY  KEGUQENCE. 

UNKNOWN  DANGERS. 

The  driver  of  a  mule  car  hauling  ore  out  of  a  mine  on  the  track 
used  for  that  purpose  can  not  be  charged  with  contributory  negli- 
gence in  failing  to  avoid  a  collision  with  a  timber  truck  left  on  the 
track  by  the  timberman  where  the  truck  was  just  beyond  a  curve 
and  could  not  be  seen  and  where  in  many  months'  operation,  going 
over  the  track  several  times  each  day,  no  such  truck  was  left  upon 
the  haulage  track  with  one  exception,  and  the  driver  was  then 
promised  that  it  should  never  be  done  again. 

Asbury  v.  Hecla  Min.  Co., Wash. ,  175  Pacific  179,  p.  181. 

USB  OF  IRON   TAMPINQ   BAR. 

An  illiterate  foreign  laborer  is  not  to  be  charged  with  contributory 
negligence  as  a  matter  of  law  and  a  recovery  for  injuries  defeated 
because  he  used  an  iron  tamping  bar  that  caused  an  explosion  result- 
ing in  his  injury,  where  the  operator  knowingly  permitted  the  tamp- 
ing to  be  done  with  iron  bars  and  failed  to  supply  wooden  bars  or 
other  implements  for  such  purpose  and  where  the  injured  employee 
had  never  been  warned  and  did  not  in  fact  know  of  the  danger  in 
using  the  iron  bar. 

De  Nardo  v.  StephensJackaon  Co.; Pa. ,  104  Atlantic  5W,  p.  585. 
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WILFUL  WBONG — ^EFFECT  OF  CONTRIBUTORY   NEOUOENCE. 

In  an  action  by  a  miner  for  injuries  caused  by  being  run  over  by  a 
motor  car  on  a  tram  track,  it  was  charged  in  the  complaint  that  tho 
motor  car  was  wantonly  or  intentionally  caused  or  allowed  to  run 
over  or  against  the  plaintiff.  As  against  such  a  charge  contributory 
i^ogligence  on  the  part  of  the  injured  person  will  not  defeat  a  recovery. 

Montevalo  Min.  Co.  v.  Underwood, Ala. ,  79  Bouthem  453,  p.  466. 

IMFBOPEB  MININa  OF  ONE  MINERAL  STRATUM — EFFECT  ON  RIGHT  OF 

SUPPORT. 

The  owner  of  land  in  which  there  was  an  underlying  stratum  of 
cement  rook  some  76  feet  below  the  surface  conveyed  to  an  adjoining 
land  owner  a  vein  of  coal  lying  some  500  feet  below  the  cement-rock 
ledge,  with  the  right  to  mine  and  remove  the  coal  ''without  entering 
upon  or  injuring  the  surface  thereof."  This  imposed  upon  the  ooal 
grantee  the  legal  duty  of  so  mining  the  coal  as  not  to  injure  the  sur- 
face,  and  the  surface  in  this  sense  included  the  cement-rock  ledge  as 
well  as  the  actual  soil  surface.  The  fact  that  the  owner  of  the  lime- 
stone ledge  did  not  in  some  of  his  mining  operations  employ  the  best 
and  most  approved  methods  of  mining,  or  that  in  some  parts  of  his 
mine  there  was  negligence  in  conducting  the  mining  operations,  would 
not  constitute  such  contributory  negligence  as  would  defeat  his  right 
to  injunctive  relief  against  the  coal  mine  operatori  where  the  latter 
was  charged  with  a  violation  of  his  legal  duty  to  maintain  the  neces- 
sary support  and  where  the  coal  mining  had  been  so  conducted  as  to 
cause  actual  subsidence  in  the  mine  of  the  cement-rock  ledge  owner, 
even  if  the  mining  methods  of  the  cement  mine  had  been  above  criti- 
cism and  where  the  subsidence  was  the  wrongful  cause  of  the  injury 
complained  of — the  sole  proximate  cause. 

Marquette  Oement  Min.  Co.  v.  Oglesby  Ooal  Co.,  253  Federal  107,  p.  116. 
SUPPOBT  OF  SX7BFACE — BUILDINGS   EBECTED  AFTEB  LEASE. 

The  act  of  removing  all  support  from  the  superincumbent  soil  is, 
prima  facie,  the  cause  of  the  subsequent  subsidence  of  the  surface; 
but  if  the  subsidence  is  caused  by  the  weight  of  buildings  erf  cted  sub- 
sequent to  the  execution  of  a  lease  of  the  mine  this  is  in  the  nature  of 
contributory  negligence  and  may  be  proved  in  defense.  But  the 
mere  presence  of  a  building  or  other  structure  upon  the  surface  does 
not  prevent  a  recovery  for  subsidence  of  the  surface,  unless  it  be 
shown  that  the  subsidence  would  not  have  occiirred  except  for  the 
presence  of  the  building.  The  obligation  to  support  extends  only  to 
the  soil  in  its  natural  state  and  there  is  no  obligation  on  the  mineral 
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owner  to  support  additional  buildings  on  tho  surface.  But  if  the 
subsidence  would  have  resulted  if  no  buildings  had  been  placed  on 
the  surface,  then  the  act  creating  the  subsidence  is  wrongful  and  the 
mine  owner  becomes  liable  for  all  damages  resulting  therefrom,  both 
to  the  buildings  and  to  the  land  itself. 

Marquette  Ooment  Min.  Co.  v.  Ogleeby  Coal  Co.,  253  Federal  107,  p.  115. 
See  Brown  v.  Robin,  4  Hurlstone  &  Norman  185. 
Hamer  t.  Knowlee,  6  Hurlatone  A  Norman  459. 

ASSUICPTION  OF  BISK. 

RISKS  ASSUMED. 
DANGERS  INCIDENT  TO   BMPLOTMBNT. 

A  risk  assumed  by  an  employee  is  incidental  to  the  performance 
of  the  work  and  is  one  that  is  liable  to  inflict  injury  upon  him  while 
performing  his  duties  to  the  employer  in  the  ordinary  and  usual 
manner  without  the  inference  of  negligence  on  the  part  of  the 
operator. 

Johnson  v.  Waverly  Brick  &  Coal  Co., Mo. ,  205  Southwestern  615,  p.  617. 

ASSUMrnON  of  KISK  distinct  FSOK  OOKTBIBUTOaT  NBOUQBNCB. 

An  employee  may  assume  the  risks  incident  to  his  employment, 
although  not  guilty  of  contributory  negligence  in  the  performance 
of  the  work. 

Athlotic  Hin.  <fc  Smelting  Co.  v.  Sharp, Ark. ,  205  Southwestern  695,  p.  698. 

INSTRUCnONS  NOT  AFPUCABLB  TO  THB   KTmBNCE — BABMLBB8  BRBOB. 

In  an  action  by  a  miner  for  injuries  caused  by  the  alleged  negli- 
gence of  a  fellow  servant  it  is  not  proper  for  the  court  to  submit  to 
the  jury  the  question  of  the  assumption  of  the  risk  where  it  is  entirely 
outside  of  the  pleadings  and  of  the  evidence.  But  a  mine  operator 
can  not  complain  of  such  an  instruction  where  it  was  clearly  in  his 
favor. 

Creek  Coal  Min.  Co.  v.  Faprotta, Okla. ,  175  Pacific  235,  p.  2S8. 

B18K8  NOT  ASSUMBD. 
Hn>DBN  DANQBBB. 

The  rule  as  to  the  assumption  of  risk  does  not  apply  where  the 
danger  is  hidden  and  unknown  to  an  employee. 

De  Nardo  y.  StepheoaJackMa  Co.» Pa. ^  104  Atiaotic  6M,  p.  Stt. 
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PLACE   OF   WORK — ^DANOEBOTTS  POSITION. 

A  carpenter  employed  in  making  certain  repairs  on  a  form  in  a 
smelting  plant  was  injured  by  being  caught  between  the  form  on 
which  he  was  working  and  a  iholten-ore  rake.  It  can  not  be  said  as 
a  matter  of  law  that  the  carpenter  assumed  the  risk  of  the  danger 
because  he  voluntarily  placed  himself  in  a  dangerous  position  and 
that  he  could  have  stayed  in  a  place  of  safety  and  performed  the 
work^  where  the  undisputed  evidence  does  not  show  that  the  carpenter 
could  have  stayed  at  a  different  place  and  performed  the  work. 

Athletic  Min.  <fc  Smelting  Oo.  v.  Sharp, Ark. ,  206  Southwestern  695,  p. 

697. 

OBEYING  COMMAND  OF  FOREMAN — DANGERS  NOT  OBVIOUS. 

In  an  action  by  a  miner  for  damages  for  injuries  caused  while  riding 
on  an  empty  car  it  can  not  be  held  as  a  matter  of  law  that  so  to  do 
was  an  act  involving  obvious  danger,  so  dangerous  that  no  reasonably 
prudent  person  would  subject  himself  to  its  hazard,  especially  where 
it  appeared  that  the  complainant  was  directed  by  the  foreman  to  ride 
the  empty  cars  back  to  the  ''stock  pile." 

Mflntevalo  Min.  Oo.  v.  Underwood, Ala.  - — ,  79  Southern  4^,  p.  455. 

NEGLIGENCE   IN  FAILING  TO  WARN. 

A  miner  engaged  in  trimming  cars  in  process  of  loading  with  coal 
by  removing  rock  and  other  foreign  substances  and  arranging  the 
coal  on  the  car,  does  not  assiune  the  danger  of  being  knocked  off 
the  car  by  the  switching  and  setting  of  other  cars  on  the  same  track 
or  switch,  where  it  was  a  rule  and  the  duty  of  both  the  railroad  com- 
pany and  the  coal-mine  operator  to  warn  the  employees  engaged  in 
trimming  the  cars  of  the  intention  to  set  or  switch  other  cars. 

Johnson  v.  Waverly  Brick  d  Coal  Co., Mo. ,  205  Southwestern  615,  p.  617. 

DANGER  FaOM  BABBLE  BAKE — WARNING  TO  BMPLOTSB. 

A  carpenter  was  engaged  in  making  certain  repairs  upon  a  form 
in  a  smelting  plant  and  around  which  a  molten-ore  rake  passed  when 
in  operation  and  by  which  the  carpenter  was  caught  and  injured. 
It  can  not  be  said  as  a  matter  of  law  that  the  carpenter  assumed 
the  risk  of  injury  by  standing  within  the  orbit  of  the  molten  ore 
or  rabbble  rake,  where  it  appeared  from  the  evidence  that  the  rake 
was  stopped  at  the  time  the  carpenter  began  the  work  and  that  it 
was  the  custom  of  the  operator,  or  those  operating  the  rabble  rake,  to 
give  notice  to  employees  about  the  form  before  the  rake  was  started 
or  set  in  motion. 

Athletic  Min.  &  Smelting  Go.  v.  Shaip, Ark. ,  205  Southwestern  695,  p. 

6J>7. 
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DEVECrnVB   APPLIANCE — DEFECT  NOT  DISCOVERABLE. 

A  miner  was  injured  while  operating  a  drill  in  the  defendant's 
mine.  The  miner,  was  furnished  with  a  steel  drill  over  3  feet  long, 
and  believed  it  to  be  sufficiently  strong  for  the  purpose  for  which  it 
was  furnished.  The  steel  drill  had  been  broken  and  had  been  care- 
lessly welded  together  in  a  defective  method  and  was  in  fact  dangerous 
and  xmsafe.  The  miner  in  using  the  broken  and  welded  drill  did 
not  as  a  matter  of  law  assume  the  risk  if  the  breaking  was  due  to  the 
improper  welding  if  he  did  not  know  that  the  steel  was  defectively 
welded  and  if  by  the  exercise  of  reasonable  care  the  inspectors  for 
the  mining  company  should  have  discovered  that  the  welded  steel 
was  weak  and  imsafe. 

Gold  Hunter  Min.  &  Smelting  Oo.  v.  Bowden,  252  Federal  388,  p.  390. 

OB8TBUCTION   ON  BAULAQB  TRACK. 

• 

The  driver  of  a  mule  train  of  cars  hauling  ore  out  of  a  mine  having 
no  control  over  a  timber  truck  and  having  no  working  connection 
with  the  timberman  does  not  assume  the  risk  of  danger  caused  by  the 
timberman  leaving  a  timber  truck  on  the  haulage  track  around  a 
ciu*ve  where  it  could  not  be  seen  by  the  driver  in  time  to  avoid  the 
injury  complained  of. 

Aabury  v.  Hecla  Min.  Co., Wash. ,  175  Pacific  179,  p.  181. 

PBOXIBiATE  CAUSE  OF  INJURY. 

PROXIMATE   CAUSE  OF  INJURY — INTERVENING    AGENCT — IN7ERENCE. 

A  mine  was  operated  by  a  shaft  some  550  feet  in  depth.  The 
miners  went  in  and  out  of  the  mine  by  means  of  ladders  resting  on 
platforms  some  25  to  30  feet  apart.  The  lowest  or  last  platform  was 
95  feet  above  the  bottom  of  the  shaft  with  a  continuous  ladder  for 
that  distance  by  which  the  miners  must  descend  and  ascend  from  the 
mine.  Three  miners  were  descending  the  95-foot  ladder  when  from 
some  unknown  cause  the  upper  one  fell,  striking  the  second  one,  and 
he  in  turn  fell  and  struck  the  third  one,  causing  him  to  fall  to  the 
bottom  of  the  shaft,  receiving  injuries  resulting  in  his  death.  The 
negligence  of  the  mine  operator  in  faihng  to  put  in  platforms  and  in 
maintaining  a  ladder  95  feet  in  length  must  be  regarded  as  the  proxi- 
mate cause  of  the  death  of  the  third  and  lowest  miner  and  the  falling 
of  the  first  and  the  second  miners  and  the  striking  of  the  third  by  the 
second  is  not  such  intervening  agency  as  to  constitute  a  defense  to  an 
action  for  damages  for  the  death  of  the  third  miner  in  the  light  of  the 
evidence  which  showed  that  one  purpose  of  the  platforms  was  to 
catch  a  falling  miner. 

Fanrish  v.  Richardson, N.  0. ,  97  Southeastern  226,  p.  226. 
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niBBPENDBNT  OONTBACTOB. 
CONTRACT — BELATION  NOT  AFFECTED   BY   PBOOF  OF  CUSTOM. 

A  miner  imdertook  by  written  contract  with  a  mine  owner  to 
drive  and  complete  a  mining  tminel  for  a  stated  distance  and  of  stated 
dimensions  at  a  stated  price  per  linear  foot.  A  certain  per  cent 
of  the  contract  price  was  reserved  to  insure  the  completion  of  the 
work.  Proof  of  a  custom  or  usage  in  connection  with  the  work  to 
the  effect  that  in  order  to  hasten  the  work  of  driving  the  tunnel 
miners  were  sometimes  paid  in  accordance  with  the  amount  of  work 
done  and  that  in  such  cases  the  work  was  done  under  the  control 
of  the  tunnel  owner,  could  not  have  the  effect  of  changing  the  relation 
of  the  owner  and  an  independent  contractor  to  that  of  master  and 
servant. 

Industrial  Gooimisaioii  v.  Maryland  Casualty  Oo., Colo. ,  176  Pacific  288, 

p.  289. 

NEOLIGENCE  OF  EMPLOYEE — LIABILITY   OF  MINE   OPERATOR. 

A  coal-mine  operator  can  not  be  held  liable  to  an  employee  for 
injuries  caused  by  the  acts  or  omissions  of  an  employee  of  an  inde- 
pendent contractor. 

Beagle  v.  Stitii  Coal  Co., Ala. ,  79  Southern  301,  p.  303. 

BIGHT  TO  StTBFACE   SlTPPOItT. 

COVENANT  TO  SUPPORT  SURFACE. 

A  railroad  company  by  condemnation  proceedings  sought  to 
appropriate  a  right  of  way  over  certain  mining  groimd.  A  com- 
promise agreement  was  entered  into  by  which  in  consideration  of 
the  right  of  way  the  railroad  company  covenanted  and  agreed  that 
in  case  it  should  make  any  excavation  upon  the  adjoining  land 
that  should  interfere  with  the  natural  support  of  the  surface  thereof, 
it  would  construct  and  maintain  a  retaining  wall  or  other  devices 
necessary  to  prevent  its  slopes  from  encroaching  upon  the  adjoining 
land.  The  railroad  company  made  an  excavation,  the  result  of 
whidi  was  that  the  shaft  of  the  mining  company  was  forced  out  of 
aligDmfflit  and  became  useless  for  the  purposes  for  which  it  was 
constructed.  After  tiie  damage  to  the  shaft  the  railroad  company 
ereeted  retaining  wall  or  devices  calculated  to  prev^it  injury  to  the 
property  of  the  mining  company.  The  covenant  does  not  contem- 
plate that  the  proposed  retaining  wall  or  other  devices  was  to  be  of 
a  preventive  nature  only  and  not  of  a  remedial  character.  It  does 
not  mean  that  the  building  of  a  retaining  wall  by  the  railroad  com- 
pany might  follow  after  the  construction  of  the  slope  and  relieve  the 
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railroad  company  of  damages  accruing  in  ttie  mean  time.  The 
covenant  required  the  railroad  company  to  anticipate  by  the  con- 
struction of  a  reasonable  wall  or  device  the  damages  which  might 
result;  and  the  fact  that  the  railroad  company  erected  a  retaining 
wall  after  the  damage  was  done  can  not  deprive  the  mining  com- 
pany of  the  contractual  rights  it  is  entitled  to  demand,  and  to  recover 
such  direct  and  natural  damages  as  resulted  from  the  breach  of  the 
railroad  company's  covenant. 

Gumaerd  Lead  db  Zinc  Co.  v.  Erie  R.  Co., N.  J.  Law ,  104  Atlantic  134, 

p.  135. 

PRESUMPTION     AS     TO     RIGHT     OP     SUPPORT — ^EXCLUSION     OF     RIOHT. 

Where  there  has  been  a  separation  of  the  minerals  and  surface 
in  ownership  the  law  presumes  that  the  surface  owner  has  a  right 
to  support  unless  the  language  of  the  instrument  regulating  the 
separate  rights  clearly  show  the  contrary.  In  order  to  exclude  a 
right  of  support  the  language  used  must  unequivocally  cover  such 
intention  either  by  express  words  or  by  necessary  implication.  The 
same  presumption  in  favor  of  a  right  of  support  which  regulates  the 
rights  of  parties  in  the  absence  of  an  instrument  defining  them  will 
apply  also  in  construing  the  instrument  when  it  is  produced.  If  the 
introduction  of  a  clause  in  the  conveying  instrument  to  the  effect 
that  the  mines  must  be  worked  so  as  not  to  let  down  the  surface 
would  not  create  an  inconsistency  with  the  actual  clauses  of  the 
instrument,  then  it  means  that  the  surface  can  not  be  let  down. 

Marquette  Cement  Min.  Co.  t.  Oglesby  Coal  Co.,  253  Federal  107,  p.  113. 
ABSENCE   OP   AORBBMENT  TO   SUPPORT — WRIGHTS   OF    PARTIES. 

Where  the  surface  of  land  belongs  to  one  owner  and  the  underlying 
minerals  to  another,  no  evidence  of  title  appearing  to  regulate  or 
qualify  the  relative  rights  of  enjoyment,  the  owner  of  the  minerals 
can  not  remove  them  without  leaving  support  sufficient  to  maintain 
the  surface  in  its  natural  state. 

Marquette  Cement  Min.  Co.  v.  Oglesby  Coal  Co.,  253  Federal  107,  p.  114. 
See  Wilms  v.  Jeas,  94  III.  462,  34  Am  Dec.  242. 

Lloyd  V.  Catlin  Coal  Co.,  210  lU.  460,  71  N.  E.  336. 

Donk  Bro.  Coal  &  Coke  Co.  v.  Novero,  135  111.  App.  633. 

Seitz  V.  Coal  Valley  Coal  Min.  Co.,  147  III.  App.  85. 

Williams  v.  Gibson,  84  Ala.  228,  4  Southern  350. 

Erickson  v.  Michigan  Land,  etc.,  Co.,  50  Mich.  604, 16  Northwoslem  161. 

Lord  V.  Carbon  Iron  Wg,  Co.,  42  N.  J.  Equity  157, 6  Atlantic  812. 

Marvin  v.  Breirater  Iron  Min.  Co.,  55  N.  Y.  538, 14  Am.  Rep.  322. 

Noonan  v.  Pardee,  200  Pa.  St.  474,  50  Atlantic  255,  86  Am.  St.  Rep.  722. 

Penman  v.  Jones,  256  Fk.  416, 100  Atlantic  1043. 
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BUBRENDER  OF  RIGHT — ^PRESUMPTION. 

The  right  of  support  is  vital  to  the  owner  of  the  overlying  surface 
and  strata  and  is  not  presumed  to  have  been  given  up  unless  ex- 
pressly or  by  strong  implication. 

I^Iarquette  CemcDt  Min.  Co.  v.  Ogleeby  Coal  Co.,  253  Federal  107,  p.  111. 
GRANT  OP  MINERALS — EFFECT  ON   RIGHT  TO   SUPPORT. 

A  grant  of  underlying  coal  with  the  right  to  mine  and  remove 
the  same,  but  reserving  the  surface,  does  not  permit  the  destruction 
of  the  surface  or  any  part  thereof  by  depriving  it  of  its  subjacent 
support. 

Godfrey  v.  Weyanoke  Coal  &  Coke  Co., W.  Va. ,  97  Southeastern  186,  p.  187. 

OBLIGATION   ON   COAL-MINE   OPERATOR — WAIVER. 

Ordinarily  the  grantee  or  lessee  of  coal  is  required  to  leave  such  part 
of  the  coal  as  will  suffice  to  support  the  surface  in  its  natural  condi- 
tion or  to  construct  other  permanent  artificial  support,  except  where 
the  grantor  and  owner  of  the  surface  has  expressly  and  clearly  exon- 
erated the  coal-mine  operator  from  the  burden  of  that  servitude. 

Godfrey  v.  Weyanoke  Coal  &  Coke  Co., W.  Va. ,  97  Southeastern  186,  p. 

188. 

SEPARATE  MINERAL  STRATA — RIGHT  TO  SUPPORT. 

The  owner  of  land  with  a  ledge  of  cement  rock  some  75  feet  below 
the  surface  and  with  a  coal  seam  some  600  feet  below  the  surface 
conveyed  the  coal  to  an  adjoining  land  owner  with  the  right  to  mine 
and  remove  the  coal  "without  entering  upon  or  injuring  the  surface 
thereof.'*  The  word  "surface"  does  not  necessarily  mean  the  top 
of  the  glacial  drift,  soil,  or  the  agricultural  surface,  but  it  means, 
when  applied  to  the  construction  of  the  particular  deed,  that  part 
of  the  earth  or  geologic  section  lying  over  the  minerals  in  question, 
and  the  owner  of  the  cement  stratum  is  entitled  to  the  same  rights 
as  to  surface  support  as  the  actual  surface  owner. 

Marquette  Cement  Min.  Co.  v.  Og^esby  Coal  Co.,  253  Federal  107,  p.  III. 
See  Yandez  v.  Wright,  66  Ind.  319,  32  American  Rep.  109. 

Robertaon  v.  Youghiogheny  River  Coal  Co.,  172  Pa.  566,  33  Atl.  70S. 

Miindy  v.  Rutland  Lt.,  23  Chan.  Div.  8. 

Humphries  v.  Brogden,  12  Q.  B.  739. 

EXCHANGE  OF  DIFFERENT  STRATA  OF  MINERALS — BRIGHT  TO  SUPPORT 

OF  OVERLYING  STRATUM. 

The  owner  of  land  conveyed  to  an  adjoining  owner  the  cement 
rock  and  clay  lying  some  75  feet  below  the  surface,  with  the  right  to 
mine  the  same  without  entering  upon  the  surface,  but  the  deed  con- 
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tained  no  covenant  not  to  injure  the  stirfacc.  The  other  owner  con- 
veyed a  lower  vein  of  coaJ  in  his  land  to  the  grantor  in  the  first  deed, 
together  with  the  right  to  mine  and  remove  the  same  without  entering 
upon  or  injuring  the  surface  thereof.  ^  The  deeds  do  not  define  the 
meaning  of  the  word  "surface,"  and  the  deed  conveying  the  cement 
rock  does  not  secure  to  the  grantor,  the  coal  owner,  the  right  to  sub- 
side the  overlying  cement  mine.  But  the  implication  is  to  the  con- 
trary from  the  provision  giving  the  right  to  mine  and  remove  coal 
"without  entering  upon  or  injuring  the  surface."  The  restrictions 
as  to  the  mining  are  upon  the  coal  owner  and  not  upon  the  cement- 
rock  owner.  It  is  not  probable  that  the  cement-rock  owner  would 
intentionally  agree  that  the  relatively  unimportant  agricultural  sur- 
face should  be  preserved  but  assent  to  the  letting  down  of  his  valuable 
rock  ledge  and  mine.  The  provision  that  the  coal  owner  should  not 
enter  upon  or  injure  the  surface  is  equivalent  to  a  provision  that  the 
coal  mine  should  not  be  worked  so  as  to  "let  down  the  surface,"  and 
this  provision  is  not  inconsistent  with  that  giving  the  right  to  mine 
and  carry  away  the  coal  and  is  clearly  to  the  effect  that  the  coal  mine 
must  be  so  worked  as  not  to  let  down  the  surface,  and  "surface"  in 
this  sense  applies  to  the  cement-rock  stratum. 

Maxquette  Cement  Min.  Co.  v.  Oglesby  Coal  Co.,  253  Federal  107,  p.  113. 
RULE   OF  STATE   COURTS   BINDING  ON   FEDERAL   COURTS. 

The  rule  established  by  the  supreme  court  of  Illinois  for  a  long 
period  of  time  is  that  the  right  of  surface  support  in  connection  with 
the  underlying  minerals  is  absolute  and  is  a  substantial  part  of 
the  mass  of  rights  constituting  ownership  of  lands;  and  is  not  an  inci- 
dent of  ownership  nor  an  easement.  Where  a  rule  of  property  has 
been  established  and  where  mining  rights  have  been  granted  in  view 
of  the  rule  established  by  a  State  court;  the  same  rule  will  be  followed 
when  a  controversy  between  a  surface  owner  and  an  owner  of  the 
imderlying  minerals  arises  in  a  Federal  court. 

Marquette  Cement  Min.  Co.  v.  Oglesby  Coal  Co.,  253  Federal  107,  p.  113. 
See  Wilms  v.  Jess,  94  111.  464,  34  Am.  Dec.  242. 

Lloyd  v.  Catlin  Coal  Co.,  210  111.  460,  71  Northeastern  336. 

Kuhn  V.  Fairmont  Coal  Co.,  66  W.  Va.  711. 

Kuhn  V.  Fairmont  Coal  Co.,  215  United  States  349. 

Kuhn  V.  Fairmont  Coal  Co.,  179  Federal  191. 

NtnSANCB. 
WHAT  CONSTITUTES — ^PROTECTION  AGAINST. 

The  statute  of  Montana  (Sec.  6162,  Rev.  Codes),  provides  that 
anything  which  is  injurious  to  health  or  is  indecent  or  oflfensive  to  the 
senses,  or  is  an  obstruction  to  the  free  use  of  property  or  that  inter- 
feres with  the  comfortable  enjoyment  of  life  or  property,  is  a  nuisance. 
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The  statute  contemplates  that  a  legitimate  and  useful  business  or 
occupation  shall  not  be  suspended  on  accoimt  of  some  imaginary  or 
trifling  annoyance  that  may  offend  the  overrefined  taste  or  that  may 
disturb  the  supersensitive  nerves  of  a  fastidious  person,  but  it  docs 
not  permit  a  person  to  be  driven  from  his  home  or  compelled  to  Uve 
in  it  in  positive  discomfort  in  order  to  accommodate  another  in  the 
pursuit  of  his  business  which  offends  the  mind  and  taste  of  tbo 
average  individual. 

Oavanaugli  v.  Corbin  Copper  Co., Mont. ,  174  Pacific  184,  p.  185. 

LAWFUL  METHOD  OF  CONDUCTING  MINING  OPEBATIONS. 

Where  the  proof  brings  a  mining  company's  mining  operations 
within  the  statute  defining  nuisances^  it  is  no  defense  to  say  that 
the  operations  were  carried  on  according  to  approved  methods,  or 
that  in  maintaining  the  nuisance  the  company  exercised  due  care, 
or  that  mining  is  necessary  to  the  industrial  life  of  a  particular  district. 
Community  benefits  can  not  be  urged  as  justification  for  the  injury 
or  destruction  of  private  property  without  compensation. 

Gavanangji  v.  Corbin  Copper  Co., Mont. ,  174  Pacific  184,  p.  185. 

IMPBOPER  OPEBATIONS — INJUNCTION. 

Mining  activities  were  begun  in  the  residential  part  of  a  city  after 
it  had  been  laid  out  for  residential  purposes.  Before  such  time 
it  was  a  desirable  and  quiet  neighborhood  and  well  adapted  for 
residential  purposes.  A  mining  shaft,  tramway,  hoisting  engine, 
air  compressor,  water  container,  blacksmith  shop,  and  other  neces- 
sary machineiy  were  placed  in  close  proximity  to  a  dwelling  house 
and  the  inmates  were  thereafter  disturbed  at  all  times  during  day 
and  night  by  imusual  noises,  ringing  of  bells,  dumping  of  cars, 
running  of  cars  over  the  tramway,  rumblings  and  vibrations  of  the 
hoisting  engine,  and  periodically  by  day  and  night  there  were  heiavy 
explosions  of  dynamite  which  awa]s:ened  the  sleeping  inmates  and 
jarred  and  shook  the  house  and  furniture.  The  noise,  vibrations, 
and  concussions  were  a  source  of  great  annoyance  and  discomfort 
to  the  inmates  of  the  dwelling  and  made  it  unpleasant  and  uncom- 
fortable to  live  in  and  caused  the  owner's  wife  to  become  nervous 
and  her  health  temporarily  injured.  The  residence  itself  suffered 
structural  injury  and  its  value  depreciated  one-half.  Proof  of  such 
operations  would  under  the  statute  of  Montana  constitute  a  nuisance. 

Cavanaugh  v.  Corbin  Copper  Co., Mont. ,  174  Pacific  184,  p.  185. 

INJUEY  TO  LANDS — ^MEASUKE  OF  DAMAGES — OPINION   OF  WITNESSES. 

In  an  action  by  a  land  owner  against  an  ore  washer  company  for 
damages  to  his  land  caused  by  maintaining  a  nuisance  in  permitting 
muck,  mud,  and  other  foul  and  deleterious  substances  to  flow  down 
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and  deposit  upon  the  complainant's  land,  the  measure  of  damages 
i3  the  dijfference  between  the  value  of  the  land  before  and  the  value 
after  the  alleged  injuiies.  Witnesses  familiar  with  the  value  of  the 
land  may,  after  stating  all  the  conditions  and  describing  the  injuries 
in  detailygive  their  opinion  as  to  the  value  of  the  land  before  and  after 
the  alleged  injuries. 

Teanessee  Coal,  Iron,  etc.,  Co.  v.  Bunn, Ala. ,  79  Southern  360,  p.  362. 

INJURY      TO      LAND — ^ACQUIESCENCE — ADDITIGNAL      INJURY      WITHIN 

STATUTORY   PERIOD. 

Nuisance  in  that  the  defendant  had  caused  to  be  floated  down 
upon  the  complainant's  land  -a  large  body  of  water  and  muck,  mud 
and  rock,  and  other  debris  from  its  ore  washer  plant  and  these  had 
overflowed  a  large  part  of  complainant's  lands  and  the  complainant 
thereby  lost  the  use  of  his  residence  and  was  deprived  cl  his  lands 
for  farming  purposes  and  other  domestic  uses.  The  complaint 
expressly  averred  that  such  nuisance  had  been  so  maintained  for 
one  year  next  preceding  the  filing  of  the  complaint.  The  defend- 
ant's plea  averred  that  it  had  maintained  and  operated  the  washer 
continuously,  openly,  uniformly,  and  notoriously  for  a  period  of 
more  than  10  years  prior  to  the  filing  of  the  suit,  to  the  knowledge 
and  with  the  acquiescence  of  the  complainant,  and  that  during  such 
period  the  deposits  and  overflow  complained  of  had  been,  openly, 
continuously,  and  uniformly  made  on  the  complainant's  lands  with 
his  knowledge  and  acquiescence  and  with  the  same  results  as  the 
overflow  and  deposits  complained  of  in  the  complaint.  The  aver- 
ments of  the  complaint  are  sufficient  to  show,  as  against  the  plea, 
that  the  injuries  complained  of  in  the  year  preceding  the  commence- 
ment of  the  suit  were  in  addition  to  and  caused  dami^;es  different 
and  greater  than  those  in  which  and  to  which  the  complainant  had 
acquiesced  for  the  preceding  10  years,  and  were  aufiicieat  in  this 
respect  to  avoid  the  effect  of  his  acquiescence  for  the  statutory 
period  of  limitations. 

Tennesseo  Coal,  Iron,  etc.,  Co.  v.  Bunn, AU. ^  79  Soatliara  360,  p.  S6l. 

ULNDIORD  AND   TENANT — INJUNCTION — ^PARTIES. 

In  an  action  by  a  land  owner  to  enjoin  a  nuisance  which  consists 
in  the  continuous  throwing  of  rock  and  other  debris  on  the  com- 
plainant's land,  the  tenant  in  the  possession  of  the  land  is  a  party 
beneficially  interested  and  may  be  joined  as  a  party  plaintiff  ia 
proceedings  for  an  injunction  in  order  that  a  complete  decree  may 
be  rendered;  but  in  an  action  for  damages  for  the  trespass  the  tenant 
is  not  a  proper  party. 

Woodstock  Operating  Corp.  v.  Quinn, Ala. ^  79  Southern  253,  p.  254. 
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ZNJXTNCTIOU. 
FINANCIAL    ABfLITY    OF    DEFENDANT   TO    RESPOND    IN    DAMAGES. 

On  the  hearing  of  a  bill  of  equity  to  enjoin  a  trespass  consisting 
of  the  continuous  throwing  of  rock  and  mining  debris  on  the  com- 
plainant's land  on  the  ground  that  no  adequate  relief  can  be  given 
in  a  court  of  law,  a  court  of  equity  will  take  account  of  the  financial 
status  of  the  defendant  as  bearing  on  his  ability  to  respond  in  damages 
when  the  nature  of  the  damage  is  not  irreparable. 

Woodstock  Operating  Corp.  v.  Quinn, Ala. ,  79  Southern  253,  p.  255. 

DANGEROUS  AND   INJURIOUS   OPERATIONS — INJUNCTION. 

A  deed  conveyed  the  surface  of  a  town  lot  and  a  residence  thereon 
to  a  purchaser  and  reserved  the  minerals  beneath  the  surface  with 
the  right  to  mine  and  extract  the  same,  but  not  in  such  manner  as 
to  disturb,  damage,  or  interfere  with  the  purchaser's  possession. 
The  grantee  or  purchaser  under  the  deed  can  not  deny  generally 
the  right  to  utilize  the  property  in  the  minerals,  but  he  is  not  estopped 
by  his  deed  to  complain  of  the  method  of  carrying  on  mining  opera- 
tions that  disturb  and  interfere  with  the  quiet  and  peaceable 
possession  and  enjoyment  of  his  own  premises,  or  of  acts  that  cause 
damage  to  his  property. 

Cavannagk  v.  Corbin  Copper  Co., Mont. ,  174  Pacific  184,  p.  1S8. 

DESTRUCTION   OP  SPRING. 

Mining  operations  can  not  be  enjoined  and  prevented  on  the 
ground  of  injury  to  springs  on  the  surface  where  the  grant  of  the 
ininiug  right  expressly  provided  that  the  operations  should  be 
carried  on  by  the  mine  operator  without  being  liable  for  any  injury 
to  the  surface  or  anything^  therein  or  thereon,  or  '^to  the  springs  or 
water-courses  thereof.'' 

Presloii  County  Coke  Co.  v.  EUdns  Coal  &  Coke  Co., W.  Va. ^  96  South* 

etttem  973,  p.  976. 

REMOVAL  OF  SUPPORT — RIGHT  TO  ENJOIN. 

The  owner  and  operator  of  a  mine  engaged  in  mining  cement  rock 
from  a  mine  some  100  feet  below  the  surface  may  enjoin  the  owner 
of  a  coal  seam  lying  some  500  feet  below  the  complainant's  minci 
from  so  mining  out  and  removing  the  coal  as  to  cause  subsidence 
to  the  complainant's  mine,  thereby  rendering  his  mining  operations 
dangerous  and  cau^ng  subsidence  resulting  in  injuries  and  irrep- 
arable loss^  where  the  deed  conveying  the  underlying  coal  seam 
to  the  coal  mine  operator  granted  the  right  to  mine  and  remove  the 
coal  '^ without  entering  upon  or  injuring  the  surface  thereof/'  and 
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where  it  plainly  appears  that  the  remedy  at  law  would  not  be  as 
certain,  prompt,  complete,  and  efficient  to  the  ends  of  justice  and 
its  prompt  administration  as  the  remedy  in  equity,  and  on  the 
theory  that  one  person  can  not  be  permitted  to  continuoxisly  damage 
another  and  compel  the  latter  to  accept  money  in  satisfaction  and 
where  the  proof  clearly  shows  that  the  injuries  already  sustainc^l 
and  to  result  from  continued  coal  mining  is  irreparable. 

Marquette  Cement  Min.  Co.  v.  Oglesby  Coal  Co.,  253  Federal  107,  p.  117. 
See  Bibby  v.  Bunch,  176  Ala.  585,  58  Southern  916. 

SALE  OF  SURPLUS  GAS — RESTRAINING  USE  BY  SELLER. 

• 

A  natural  gas  company  was  producing  gas  in  the  Beaver  Meadow 
district  and  also  owned  producing  wells  in  another  district,  and  from 
the  wells  in  both  districts  supplied  its  customers  and  itself.  By  a 
contract  in  writing  it  agreed  to  sell  to  another  gas  company  all  the 
** surplus  natural  gas"  in  the  Beaver  Meadow  district,  reserving  to 
to  itself  the  right  to  furnish  gas  to  its  customers  and  to  use  gas  for 
itself  from  that  particidar  district.  Under  these  circumstances,  the 
purchasing  company  could  not  enjoin  the  selling  company  either 
from  disposing  of  its  gas  in  the  second  district  in  a  manner  different 
from  that  at  the  time  of  the  execution  of  the  contract  of  sale,  or 
from  increasing  its  customers  or  otherwise  using  the  gas  produced 
in  the  Beaver  Meadow  district,  as  the  contract  of  sale  included  the 
surplus  gas  only,  and  this  was  the  gas  remaining  after  whatever 
use  the  producing  and  the  selling  company  might  choose  to  make 
for  any  purpose  it  saw  fit. 

Elk  Natural  Gas  Co.  v.  Ridgeway  Light  <Se  Heat  Co., Pa. ,  104  Atlantic 

646. 

INJUNCTION    TO   PREVENT    TRESPASS — MINING   OVER    LINE — ^DAMAGES. 

In  a  suit  by  tlio  owner  of  coal  lands  to  enjoin  an  adjoining  mine 
owner  from  mining  over  the  line  and  for  an  accounting  and  for 
damages  for  negligently  mining  over  the  line  and  removing  the 
coaJ,  the  rule  in  equity  as  to  the  measure  of  damages  is  the  same  as 
the  rule  at  law.  A  trespasser  can  not  change  the  amount  of  his 
liability  by  simply  changing  the  forum  and  no  lower  measure  of 
damages  for  a  trespass  not  negligent  or  not  willful  could  be  substituted 
in  equity  for  that  fixed  in  law. 

Mt.  Savage  George's  Creek  Coal  Co.  v.  Monahan,  Md.  ,  104  Atlantic 

480,  p.  484. 

VIOLATION    OF    INJUNCTION — MEASURE    OP   DAMAGES. 

In  an  action  for  the  possession  of  coaJ  lands,  where  there  was  a 
real  contest  as  to  the  title  of  such  lands,  and  where  the  defendent 
continued  to  mine  coal  in  disobedience  of  an  injunction,  the  measure 
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of  damages  for  the  plaintiff's  recovery  was  the  value  of  the  coal  at 
the  tipple,  less  the  cost  of  mining.  Mining  the  coal  in  violation  of  an 
injunction  was  sufficient  to  deprive  the  defendent  of  any  profit  on 
the  coal  mined. 

Stanb  V.  Sewanee  Coal,  Coke  A  Land  Ck>. Tenn.  ,  205  Southwestern 

320,  p.  332. 

MININa  OVEB  UNE. 

NEGLIGENT     MINING     OVER     LINE — STATUTORY     REGULATIONS — ^DAM- 
AGES. 

The  rule  in  reference  to  trespass  and  negligence  in  mining  coal 
over  the  line  was  not  changed  by  the  statute  of  Maryland.  The 
statute  of  Maryland  provides  that  in  mining  over  the  line  by  one 
operator  the  measure  of  damages  ''in  the  absence  of  fraud,  negligence, 
or  willful  trespass,  is  the  value  of  the  coal  in  its  native  state."  The 
statute  also  provides  that  if  one  operator  ''furtively  or  in  bad  faith 
works  and  abstracts  minerals"  then  the  offender  may  be  charged 
with  the  whole  value  of  the  minerals  taken  and  allowed  no  deduc- 
tion for  the  work  of  mining.  "Negligence"  as  used  in  the  first 
paragraph  is  not  embraced  in  one  of  the  terms  "furtively  or  in  bad 
faith"  as  used  in  the  second  paragraph  and  there  is  no  part  of  the 
statute  applicable  where  there  was  negligence  in  mining  over  the 
line.  The  statute  does  not  change  the  rule  where  coal  is  taken  as 
the  result  of  the  negligence  of  the  trespasser.  A  trespass  in  mining 
coal  may  be  negligent  though  the  trespasser  did  not  know  that  he 
was  over  the  line  xmtil  informed  by  a  surveyor,  but  where  he  did  not 
know  that  he  was  not  over  the  line  and  could  have  easily  found  out 
whether  he  was  as  this  was  his  duty  to  do,  and  especially  so  where 
the  offender  knew  that  he  was  near  the  line  and  had  been  warned 
not  to  get  over  the  line,  and  where  he  continued  the  operations  for 
a  period  of  four  months  without  making  any  effort  to  ascertain 
the  line. 

Mt,  Savage  George's  Creek  Coal  Co.  v.  Monahan,  Md.  ,  104  Atlantic 

480,  p.  483. 

BOUNDARY — KNOWLEDGE   OP  TRESPASSER — PROOF. 

Under  a  charge  of  negligence  of  a  coal-mining  company  in  mining 
over  the  line  it  is  not  necessary  to  show  that  the  trespasser  knew 
that  he  was  working  beyond  the  line,  but  it  is  sufficient  that  he 
knew  that  he  was  near  it  and  had  been  warned  not  to  go  over  the 
line,  and  where  it  was  a  simple  matter  for  an  engineer  to  locate  the 
line,  and  the  circumstances  were  such  as  to  suggest  the  propriety  or 
necessity  of  fixing  the  line  in  the  mine  definitely  before  any  coal  was 
taken  in  the  particular  direction,  and  where  the  mining  company 

103685* —19— Bull.  179 10 
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almost  inunediately  after  an  mj  unction  was  servad  located  the  Kno 
and  where  it  appeared  that  the  miniog  company  made  various 
attempts  to  lease  the  coal  on  the  adjoining  land  because  its  officers 

knew  that  they  had  mined  up  to  or  near  the  land. 

Mt.  6avi«e  Geoi^e'sCnekCoal  Go.  v.  Monahaa, Md. ,  KMAUantic  480, 

p.  482. 

KNOWLEDGE    OP    BOUNDARY — PRESUMPTION — RULE    AS    TO    DAMAGES. 

A  coal-mine  operator  is  held  to  know  the  boundary  between  him 
and  the  adjoining  owner.  If  he  has  reason  to  believe,  or  if  ho  is 
warned  that  he  is  near  the  line  and  makes  no  effort  to  ascertain  the 
fact  where  he  could  easily  find  out  and  continues  to  mine  and  crosses 
the  line  in  his  mining  operations,  the  rule  of  dami^es  for  n^Ugent 
mining  is  applied.  The  reason  of  this  is  that  the  work  is  done  under- 
ground and  ordinarily  the  ownw  of  the  adjoining  coal  has  little,  if 
any,  means  of  knowing  that  his  property  is^ing  encroached  upon. 
It  would  seem  to  be  more  important  to  have  such  a  rule  as  to  coid 
and  minerals,  as  the  owners  can  not  as  well  protect  themselves 
against  trespass,  inasmuch  as  the  coal  or  minerab  are  underground. 

Mt.  Savage  Oeorge'B  Creek  Coal  Co.  v.  Monahan, Md. ,  104  Atlantic  480, 

p.  484. 

See  Mutin  Coal  Co.  ▼«  Cox,  S9  Md.  1. 

Atlantic,  etc..  Coal  Co.  v.  Maryiand  Coal  Co.»  62  lid.  135^  p.  143. 

MEASURE   OP  DAMAGES — STATUTORY  AND   COMMON  LAW. 

The  Statute  of  Marylimd  provides  that  where  a  person  f urtivrfy  or 
in  bad  faith  works  and  abstracts  minerals  from  the  land  of  another 
the  offending  person  may  be  charged  with  the  whole  ralue  of  the 
minerals  taken  and  allowed  no  deduction  in  respect  of  his  labor  and 
expenses  in  getting  them.  This  statutory  rule  as  to  the  measure  of 
damages  is  not  materially  different  from  the  common  law  rule  exist- 
ing before  the  enactment  of  the  statute,  excepting  the  offender 
would  not  be  entitled  to  deduct  the  cost  of  rmioving  Uie  coal  to  the 
mouth  of  the  mine  when  that  mode  of  ascertaining  the  value  is 
adopted,  if  done  furtively  or  in  bad  faith.  The  statute  does  not 
say  *' without  deducting  the  cost  of  severing  the  coal,"  but  the 
offender  is  to  be  allowed  ''no  deduction  in  respect  of  his  labor  and 
expenses  in  getting  them."  The  offender  might,  in  addition  to  that, 
be  liable  for  exemplary  damages,  as  the  statute  should  not  be  con- 
strued to  prohibit  such  damages  if  the  circumstances  justified  them. 

Mt.  Savage  Geoine'a  Creek  Coal  Co,  v.  Mooahaa, Md. ,  104  Atlaatk  480, 

p.  483. 
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BEHOTAL    OF    GOAL — INNOCENT    TRESPASS — ^MEASUBE    OF    DAMAGES. 

Under  the  statute  of  Maryland,  in  the  absence  of  fraud,  negligence, 
or  wilful  trespass,  the  measure  of  damages  for  the  wrongful  taking 
of  coal  is  the  value  of  the  coal  in  its  native  state  before  severance  to 
the  owner  thereof  at  the  time  of  taking. 

Mt.  Savage  George's  Creek  Coal  Co.  v.  Mooahan, Md. ,  104  Atlantic  480, 

p.  483. 

NEGLIGENT  TRESPASSER — VALUE   OF  COAL   AT  PFT's  MOUTH. 

The  real  owner  of  coal  as  against  a  negligent  trespasser  is  entitled 
to  recover  the  value  of  the  coal  per  ton  for  its  severance  without 
deducting  the  cost  of  severing  it — that  is,  its  value  after  it  has  become 
a  chattel,  which  it  has  so  become  by  the  illegal  act  of  the  trespasser. 
If  the  coal  is  permitted  to  lie  where  mined  without  removing  it  and 
the  rightful  owner  has  no  way  to  get  it  out  or  did  not  know  of  it  in 
time  to  take  it  out  before  the  mine  is  destroyed,  it  might  be  difhcult 
to  establish  the  value  beyond  what  it  had  in  its  native  bed.  But 
where  the  coal  has  been  removed  by  the  trespasser  to  the  mouth  of 
the  mine  it  had  a  value  which  is  capable  of  being  easily  established 
that  would  seem  to  be  the  fair  and  just  way  to  do  so,  and  the  tres- 
passer has  no  right  to  complain  of  that  mode  being  adopted. 

Mt.  Savage  George's  Creek  Coal  Co.  v.  Monahan, Md. ,  104  Atlantic  480, 

p.  4S3. 

METHOD  OF  DETERMINING  DAMAGES. 

The  amount  to  be  recovered  for  negligence  in  mining  over  the  line 
is  fixed  by  the  worth  of  the  coal  when  first  dug,  and  the  mode  of 
reaching  the  value  is  through  the  price  of  the  coal  after  it  arrives  at 
the  pit's  mouth,  with  a  deduction  for  the  cost  of  conveying  it  thither 
from  the  place  where  it  was  mined.  This  is  said  to  be  because  it 
could  have  no  value  as  a  salable  article  without  being  taken  from 
the  pit,  and  that  is  the  earliest  moment  at  which  the  rightful  owner 
could  repossess  himself  of  the  coal.  But  it  is  not  material  whether 
the  value  of  the  coal  at  the  mine's  mouth  be  first  ascertained  and 
then  an  allowance  be  made  for  the  bare  expense  in  its  simple  con- 
veyance thither,  or  whether  a  witness  be  asked  to  estimate  directly 
its  value  just  prior  to  its  removal,  as  the  rule  of  compensation  is 
practically  observed  in  either  case. 

Mt.  Savage  George's  Greek  Coal  Co.  v.  Monahan, Md. ,  104  Atlantic  480, 

p.  483. 

LABOB  OBGANIZATIOKS. 

REFUSING  TO  EMPLOY  UNION   MINERS. 

A  coal  mining  company  is  within  its  rights  in  refusing  to  employ 
union  men  and  in  discharging  those  who  join  a  union,  and  the  com* 
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pony  is  entitled  to  protection  against  unlawful  invasions  of  such 
rights. 

Tosh  y.  WePt  Knntucky  Coal  Oo.,  252  Federal  44,  p.  47. 

See  Hitchman  Coal  A  Coke  Co.  v.  Mitchell,  245  U.  S.  29,  38  Supreme  Ct.  Rep.  65. 

PERSUADING  MINERS  TO  QUIT   WORK. 

Union  miners  have  a  right  by  peaceful  methods  to  persuade  other 
miners  not  to  work  in  a  nonunion  mine;  but  they  have  no  right  to 
attempt  such  result  by  violence  or  intimidation. 

Toeh  V.  Weet  Kentucky  Coal  Co.,  252  Federal  44,  p.  47. 

EFFORTS    TO    UNIONIZE    MINERS — EFFECT   OF    FORMER   DEGREE CON- 
TEMPT OF   COURT. 

A  decree  entered  in  1907  enjoining  certain  named  persons  and 
their  associates  from  the  use  of  threats,  intimidation,  force,  or  vio- 
lence in  order  to  induce  or  compel  miners  to  cease  working  in  a  non- 
union mine  is  not  binding  upon  other  and  different  members  of  the 
United  Mine  Workers  in  1917,  who  by  threats  and  intimidation 
attempted  to  induce  the  then  employed  miners  to  cease  working  in 
the  nonunion  mine.  The  decree  of  1907  that  efifectuaUy  prevented 
the  strike  can  not  operate  upon  other  and  different  persons  10  years 
later  who  attempted  to  bring  about  a  wholly  different  and  distinct 
strike,  though  the  offending  persons  were  members  of  the  same 
union,  and  persons  joining  in  the  attempted  strike  of  1917  can  not 
be  punished  as  for  contempt  of  court  on  a  charge  of  violating  the 
decree  of  1907. 

Tosh  V.  Weet  Kentucky  Coal  Co.,  252  Federal  44,  p.  48. 

PERSONS   BOUND  BY   INJUNCTION. 

A  decree  in  proceedings  by  a  coal  mine  operator  to  enjoin  a  strike 
enjoining  certain  named  defendants  '^and  all  other  persons  what- 
soever who  may  have  acquired  notice,  information,  or  knowledge  of 
this  judgment  *'  from  in  any  manner  interfering  with,  molesting, 
hindering,  obstructing,  or  stopping  any  of  the  business  of  the  coal 
mining  and  from  compelling  or  inducing  the  company's  employees 
by  threats,  intimidations,  force,  or  violence  to  refuse  or  fail  to  do 
their  work,  is  bindmg  not  only  upon  the  particular  persons  named,  but 
upon  all  persons  participating  in  the  acts  charged  and  mentioned  in 
tlio  decree  who  have  actual  knowledge  of  the  injunction;  and  all 
such  persons  may  properly  be  punished  as  for  contempt  of  court  in 
violating  the  decree. 

Tcah  V.  Weet  Kentucky  Coal  Co.,  252  Fedeial  44,  p.  47. 
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LEASES  GENEBALLY-^CONSTBUGTION. 
PARTITION  OP  ROYALTIES. 

Royalty  in  oil  brought  to  the  surface  is  personal  property  and  as 
such  is  susceptible  to  partition  among  the  coowners. 

Warren  v.  BoggB, W.  V». ,  97  Southeaatcrn  589,  p.  592. 

LEASE  AND  OPTION  TO  PURCHASE — NOTICE   OP  ELECTION   REQUIRED. 

The  United  States  Gypsum  Company  leased  certain  lands  for  its 
operations  from  the  Mackey  Wall  Plaster  Company.  The  lease  also 
contained  an  option  to  purchase  the  property  with  an  agreement 
io  give  the  lessor  and  optionor  a  notice  in  writing  at  least  sixty  days 
prior  to  a  certain  date  if  it  decided  not  to  avail  itself  of  the  option 
to  purchase ;  but  on  failure  to  give  such  notice  it  would  be  obligated 
to  make  the  purchase.  A  letter  written  prior  to  July  1,  by  the  man- 
ager of  the  Gypsum  Company  to  the  lessor  to  the  efiFect  that  later  the 
company  would  give  formal  notice  that  it  would  not  purchase  the 
property,  is  not  sufficient  to  comply  with  the  terms  of  the  lease  and 
on  failure  to  ^ve  the  notice  as  required  by  the  lease  the  Gypsum 
Company  was  bound  by  the  contract  to  purchase. 

United  States  Gypsum  Co.  v.  Mackey  Wall  Planter  Co.,  252  Federal  397,  p.  309. 

OPTIONEE   TO  PURCHASE   AS  LESSEE. 

A  person  holding  an  option  to  purchase  a  mining  claim,  coupled 
with  the  right  of  possession  under  certain  conditions  stands  in  the 
position  of  a  lessee  and  not  a  purchaser. 

Nicholson  v.  Smith, Idaho ,  174  Pacific  1008. 

LANDS    COMBINED    FOR    LEASING — ^TENANTS    IN    COMMON — ^RIGHT    TO 

ROYALTIES. 

Where  the  owners  of  several  adjoining  tracts  of  land  combine 
them  for  the  purpose  of  leasing  them  for  mineral  production  and 
be  united  in  a  joint  lease  because  the  mineral  could  thus  be  mined 
and  produced  more  economically  than  in  separate  tracts,  the  owners 
thereby  made  themselves  tenants  in  common  in  the  minerals  and  the 
royalties  are  to  be  distributed  to  the  several  owners  proportionately. 

» 

PittBbuigJi  A  We«t  Viiginia  Gaa  Co.  v.  Ankron, W.  Va. ,  97  Southeastern 

593,  p.  594. 

See  Wanen  v.  Boggs, W.  Va. ^  97  Southeastern  589, 

129 
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RIGHT  TO  REMOVE  IMPROVEMENTS — RECOVERY  FOR  VALUE. 

A  land  owner  by  an  oral  contract  leased  certain  lands  to  be  held  by 
the  lessee  during  his  life  time.  It  was  also  orally  agreed  that  the 
lessee  should  remove  all  buildings  and  improvements  placed  upon 
the  lands  or  if  left  the  lessor  would  pay  such  sum  as  they  should  be 
reasonably  worth.  The  contract  of  leasing  was  within  the  statute 
of  frauds  and  the  lease  could  be  terminated  by  the  land  owner,  the 
lessor.  But  the  agreement  that  the  tenant  should  be  allowed  to  re- 
move the  improvements  or  that  he  should  be  paid  the  value  thereof 
is  not  a  contract  for  any  interest  in  land  and  is  not  invalid  under 
the  statute  of  frauds  and  on  the  termination  of  the  lease  by  the 
lessor,  the  lessee  was  entitled  to  recover  the  value  of  the  improve- 
ments. 

Fredell  v.  Orman  Min.  Co., N.  C. ,  97  Southeastern  386,  p.  387. 

FORFErrURE — NOTICE   REQUIRED — ^ASSIGNMENT   BY  LESSEE. 

A  lease  of  mineral  lands  provided  for  forfeiture  under  certain 
circumstances  by  serving  written  notice  upon  the  lessee.  The  lessee 
after  taking  possession  under  the  lease  assigned  a  part  of  his  interest 
to  a  third  person  as  a  subtenant  or  a  subcontractor.  The  original 
lessee  on  a  violation  of  the  forfeiture  provisions  can  not  defend 
against  a  forfeiture  on  written  notice  didy  given  to  him  on  the  ground 
that  the  lessor  did  not  serve  a  written  notice  on  the  subtenant  or 
subcontractor. 

West  V.  Brugger, Kan. ,  175  Pacific  673,  p.  674. 

COMMENCEMENT      OF      OPERATIONS — EXTENSION      OF      TIME — EFFECT 

ON   ^RPEITURE  CLAUSE. 

A  mining  lease  provided  that  operations  should  begin  within  forty 
days  from  its  date  and  that  a  suspension  of  operations  at  any  time 
for  more  than  ten  days  gave  the  lessor  the  right  to  forfeit  the  lease. 
An  extension  by  the  lessor  of  the  time  for  commencing  the  work 
did  not  amount  to  a  waiver  of  the  requirement  that  the  work  should 
not  be  suspended  at  any  time  for  more  than  ten  days.  The  fact 
that  the  lessor  was  willing  to  defer  the  beginning  of  operations  doe^ 
not  imply  a  willingness  to  suspend  operations  for  an  indefinite  period 
at  the  convenience  or  pleasure  of  the  lessee. 

Weat  V.  Brugger. Kan. ,  175  Pacific  673,  p.  674. 

SUSPENSION  OF  OPERATIONS — ^FORFEITURE, 

A  mining  lease  provided  that  the  lessee  was  to  begin  operations 
within  40  days  from  its  date  and  not  to  cease  work  for  more  than  10 
days  at  any  time  without  the  permission  of  the  lessor,  delays  caused 
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by  tmaYoidaUe  acckientB  or  causes  beyond  tbe  control  of  the  lessee 
excepted.  The  lease  also  |NX>yided  that  on  failure  to  prospect  and 
develop  the  land  within  the  time  stated,  or  failure  in  any  piu-ticular 
to  carry  out  the  provisions  of  the  lease,  the  lease  should  becomo 
void  and  the  lessor  might  declare  the  lease  forfeited  by  written 
notice.  The  continuous  prosecution  of  the  work  was  obviously  of 
large  importance  and  the  failure  of  the  lessee  to  carry  out  any  of 
the  provisions  of  the  lease  gave  the  lessor  the  right  to  forfeit  the  lease 
by  giving  the  required  written  notice. 

West  v.  Brugger, Kan. 176  F^fic  673,  p.  674. 

ASSIGNMENT  OF   PART  INTEREST — ^FORFEnURE — ^DEFENSE. 

The  lessee  of  a  mining  lease  assigned  and  transferred  a  part  of  his 
interest  to  a  subtenant  or  a  subcontractor.  Thereafter  the  original 
lessee  subjected  the  part  of  the  lease  held  by  him  to  a  forfeiture  by  a 
violation  of  its  terms.  The  lessor  declared  that  part  of  the  lease 
forfeited,  as  provided  in  the  lease,  and  thereupon  made  a  new  lease 
to  the  subtenant  oi  subcontractor  of  the  original  lessee.  In  an 
action  by  the  lessor  to  forfeit  such  part  of  the  lease  the  le^ee  can 
not  defend  on  the  ground  that  his  subtenant  or  subcontractor  could 
not  dispute  or  defeat  his  lessor's  title,  as  this  question  could  not  be 
involved  in  an  action  between  the  lessor  and  the  oi  iginal  lessee  and 
to  which  the  sublessee  was  not  a  party. 

West  V.  Brugger, Kan. ,  175  Pacific  673,  p.  674. 

LEASE  OF  STATE   MINERAL  LANDS — DISCRETION. 

An  applicant  for  a  lease  of  State  mineral  lands  for  prospecting 
purposes,  who  has  complied  with  the  statute,  the  lands  applied  for 
being  subject  to  such  a  lease,  has  a  right  to  have  the  lease  issued  to 
him,  and  the  State  land  commissioner  has  no  discretion  and  on 
refusal  may  be  compelled  by  mandamus  to  issue  the  lease. 

State  V.  Savidge, Wash. .  175  Pacific  568,  p.  569. 

COAL  LEASES. 
CONSTRtrCTION — ARBITRATION — CONDmON   PRECEDENT. 

The  lease  of  a  coal  mine  required  the  le'^ee,  among  other  things, 
to  mine  and  remove  all  workable  coal,  and  provided  that  if  the 
lessee  should  refuse  to  mine  and  remove  the  workable  coal  in  any 
particular  room  after  notice  the  l^see  and  the  agent  of  the  lessor 
should  submit  the  question  of  available  coal  unmined  to  arbitiators 
to  determine  the  amount  of  available  merchantable  coal  remaining 
unmbed;  and  if  the  lessee  should  then  refuse  to  mine  such  coal  he 
should  pay  the  lessor  a  stipulated  sum  per  ton  as  royalty,  according 
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to  the  report  of  the  arbitrator.;.  Under  this  prorision  the  arbitra- 
tion is  a  condition  precedent  to  the  right  to  maintain  and  piosecutc 
a  suit  to  recover  compensation  or  royalty  for  any  alleged  merchant- 
able and  available  coal  left  unmined. 

Flavelle  v.  Red  Jacket  Consolidated  Coal  &  Coke  Co., W.  Va. ,  96  South- 
eastern 600,  p.  601. 

CON8TBUCTION — ^AVAILABLE  AND  MERCHANTABLE   GOAL. 

Under  a  coal-mining  lease  requiring  the  lessee  to  mine  and  remove 
all  coal  that  was  available,  workable  and  merchantable,  coal  not 
available  and  not  meichan table  is  not  within  the  terms  used  to 
define  what  shall  be  mined. 

Flavelle  v.  Red  Jacket  Consolidated  Coal  &  Coke  Co., W.  Va. ,  96  South- 
eastern 600,  p.  605. 

CONSTRUCTION — RIGHT  TO  MINE   NEW   SEAM. 

A  coal-mining  lease  gave  the  lessee  the  right  to  mine  a  known 
seam  of  coal,  and  also  gave  the  lessee  the  refusal  of  the  right  to  mine 
any  other  seam  or  seams  that  the  lessor  might  subsequently  dis- 
cover in  the  leased  lands.  The  lease  extended  for  a  period  of  30 
years,  and  during  the  existence  of  the  lease  and  while  the  lessee  was 
properly  mining  coal  from  the  known  seam,  there  was  discovered 
on  an  adjoining  tract  a  new  and  underlying  seam  of  coal  that  extended 
into  or  through  the  leased  premises.  The  mere  failure  of  the  lessee 
to  open  and  mine  this  new  seam  did  not  estop  him  from  claiming 
the  right  to  work  the  same  and  was  not  an  abandonment  of  the 
right  on  the  lessee's  part  to  work  the  same  on  the  ground  that  he 
had  not  worked  the  new  seam  prior  to  an  attempt  to  work  the  new 
seam  by  a  second  lessee. 

Standard  Pocohontas  Coal  Co.  v.  New  Pocahontas  Coal  Co.,  252  Federal  535,  p.  639. 

AUTHORITY  TO   MINE   SEPARATE   SEAMS  OF   COAL, 

A  lease  for  mining  a  certain  known  seam  of  coal  provided  that  if 
the  lessor  should  discover  any  other  seam  of  coal  it  should  be  offered 
the  lessee  upon  the  same  terms,  and  if  the  lessee  within  six  months 
from  such  offer  did  not  elect  to  accept  the  offer  to  mine  any  such 
other  discovered  seam,  the  lessor  could  lease  the  same  to  any  other 
person  or  corporation,  subject  to  the  rights  of  the  lessee.  This  lease 
gave  the  lessee  an  unlimited  grant  for  coal  mining  under  the  entire 
tract  and  was  intended  to  give  the  lessee  the  right  to  work  all  other 
seams  that  might  be  discovered  by  the  lessor  during  the  period  of 
the  lease. 

Standard  Pocahontas  Coal  Co.  v.  New  Pocahontas  Coal  Co.,  252  Federal  535. 
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CONSTRUCTION — ^ROYALTIES   APPLIED   ON   LESSOR'S   DEBT — EFFECT    OF 

LOSSES. 

The  owner  of  two  mines,  being  largely  indebted,  leased  them  to 
a  coal-mining  company  by  which  the  latter  agreed  to  operate  tho 
mines  and  finance  the  indebtedness  of  the  owner  and  apply  two- 
thirds  of  the  net  profits  to  the  indebtedness  of  the  lessor,  the  lessee 
receiving  one-third  of  the  net  profits.  Later,  and  by  a  supplemental 
lease,  the  lessee  agreed  to  continue  to  operate  the  first  mine  and  to 
provide  the  necessary  capital  to  develop  and  equip  and  put  in  condi- 
tion for  operation  the  second  mine,  the  lessor  to  afford  the  lessee  the 
free  use  of  all  sidings,  tipples,  buildings,  power  plants,  machinery,  and 
equipment  of  the  first  mine,  with  the  right  to  use  and  remove  them 
to  the  second  mine  when  the  first  was  exhausted.  The  royalty  due 
the  lessor  was  to  be  paid  on  his  indebtedness  until  it  was  satisfied. 
In  addition  to  the  payment  of  the  indebtedness  of  the  lessor  the 
lessee  was  to  pay  the  lessor  a  stated  amount  monthly.  There  is 
nothing  in  the  lease  to  indicate  that  the  lessor  shall  share  in  the 
losses,  and  the  lease  or  agreement  does  not  create  a  partnership 
relation.  Under  the  lease  the  profits  must  be  computed  and  divided 
at  the  periods  stated  without  any  deductions  for  losses  sustained 
by  the  lessee  in  the  preceding  period. 

Shrader  v.  Commercial  Goal  Min.  Co., Pia. ,  104  Atlantic  151, 

EQUIPMENT  OF  MINE — ALLOWANCE  BY  LESSOR — CONSTRUCTION. 

The  lease  of  a  coal  mine  required  the  lessee  to  develop  and  equip 
the  mine  and  provide  the  necessary  funds  for  that  purpose.  It  stip- 
ulated that  the  expenditure  for  machinery  and  cost  of  development 
should  include  only  labor  and  cost  of  material  and  personal  property 
purchased  for  that  purpose,  but  there  should  be  no  charge  for  gen- 
eral superintendence,  management,  or  supervision;  and  that  the 
total  amount  of  the  expenditure  for  such  purpose  should  not  exceed 
$25,000.  All  renewals  or  replacements  of  original  equipment  should 
be  chained  to  the  cost  of  production.  The  cost  of  the  equipment 
of  the  mine  to  the  amount  of  $25,000  was  to  bo  deducted  from  the 
share  of  the  profits  that  was  to  be  paid  to  the  lessor  imtil  the  indebt- 
edness was  paid.  The  lessee  equipped  the  mine  for  operation  at  an 
expense  of  $20,000.  Later  the  lessee  reequipped  the  mine  for  opera- 
tion by  electrical  power  at  an  additional  cost  of  $37,000.  The 
electrical  equipment  was  not  purchased  to  replace  worn-out  ma- 
chinery but  because  the  lessee  believed  a  more  economic  operation 
of  the  mine  would  result  and  the  change  was  a  question  of  business 
policy,  but  the  lease  did  not  intend  to  place  within  the  power  of  the 
lessee  without  limitation  to  charge  against  profits  the  cost  of  an 
entire  change  in  the  equipment  of  the  mine. 

Shrader  v.  Commercial  Coal  Min.  Co., Pa. ,  104  Atlantic  151,  p.  153. 
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CONSTRUCTION — ^MINIMUM  ROYALTY — ^LIABILITr. 

A  lease  of  a  coal  mine  required  the  lessee  to  mine  during  each 
year  of  the  term  of  the  lease  not  less  than  a  certain  stated  number 
of  tons  until  all  of  the  merchantable  and  workable  coal  in  the  par- 
ticular seam  covered  by  the  lease  should  be  exhausted;  and  on 
failure  to  mine  the  stated  number  of  tons,  the  lessee  shoidd  pay  the 
lessor  the  royalty  on  such  stated  amount  at  an  agreed  price  per  ton. 
There  was  no  guarantee  in  the  lease  as  to  the  quantity  or  quality  of 
the  coal  or  as  to  the  thickness  of  the  vein.  Under  the  lease,  so  long 
as  the  mine  was  in  operation,  the  minimum  royalty  must  be  paid, 
and  the  fact  that  the  vein  became  lighter  in  places,  or  that  the  coal 
contained  an  unusual  amoimt  of  dirt,  rendering  it  difficult  to  secure 
miners  to  work  and  mine  the  coal,  is  no  defense  in  an  action  to  re- 
cover th^  minimum  royalty. 

Corona  Coal  &  Coke  Co.  v.  Dickinaon, Pa. ,  104  Atlantic  741,  p.  742. 

PAYMENT   Of   annual   MINIMUM  ROYALTY — ^FAILURE   TO   MINE   DESIO* 

NATED   AMOUNT. 

A  coal  lease  required  the  payment  of  an  annual  minimum  royalty 
whether  the  quantity  of  coal  mined  should  produce  that  amount  of 
royalty  or  not.  The  lessee  ceased  mining  operations  and  gave 
notice  thereof  to  the  lessor,  within  a  royalty  period  and  with- 
out having  mined  within  such  period  coal  sufficient  to  yield  such 
royalty;  but  he  left  unmined  coal  which  the  lease  required  him  to 
mine.  In  such  case  he  is  chargeable  with  such  share  of  the  royalty 
as  had  accrued  at  the  time  of  the  notice,  less  the  value  of  the  coal 
mined  during  such  period  at  the  agreed  rate  per  ton. 

Flavelle  v.  Red  Jacket  Consolidated  Coal  &  Coke  Co., W.  Va. ,  96  South- 
eastern 600,  p.  606. 

MINIMUM    ROYALTY — INCREASED    COST     OF    MINING — ACCEPTANCE    OF 

SMALLER  SUM. 

A  coal  mining  lease  required  the  lessee  to  mine  a  certain  amount 
of  coal  annually  and  to  pay  the  royalty  on  such  amount  whether 
mined  or  not.  The  subsequent  mining  operations  became  more 
difficult  and  more  expensive  and  the  lessee  failed  to  mine  the  stipu- 
lated amount.  The  fact  that  the  lessor  received  and  accepted 
the  royalty  on  the  amount  of  coal  actually  mined  was  not  a  waiver 
on  his  part  of  the  balance  due  nor  did  it  estop  him  from  claiming 
the  full  amount  due. 

Corona  Coal  &  Coke  Co.  v.  Dickinson,  Pa.  ,  104  Atlantic  7-il,  p.  742. 
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BONniUM   BOYALTY — CHANGE   IN   QUALITT  OP   COAL — LIABFLITT. 

A  lessee  in  a  coal-mining  lease  who  obligated  himself  to  pay  a 
stipulated  royalty  on  a  stated  amount  of  coal  to  be  mined  annually, 
and  whether  mined  or  not,  can  not  avoid  the  payment  because  of 
inconvenience,  or  the  cost  of  compliance;  though  these  may  make 
compliance  a  hardship,  but  they  can  not  excuse  him  from  the  per- 
formance of  an  absolute  and  unqualified  undertaking  to  do  a  thing 
that  is  possible  and  lawful.  The  lease  is  not  invalid  nor  is  the  lessee 
in  any  manner  dischaiged  from  its  binding  effect  because  it  turned 
out  to  be  difficult  or  burdensome  to  perform.  The  fact  that  the  vein 
of  coal  to  be  mined  became  lighter  or  thinner,  or  that  the  coal  con- 
tained an  unusual  amount  of  dirt,  did  not  discharge  the  lessee  from 
his  obligation. 

Corona  Goal  A  Coke  Go.  v.  Dickiiiflon, Pfc. ,  104  Atlantic  741,  p.  742. 

DEFINITE  BOTALTIES — ^FAILURE  TO  MINE   STATED  AMOUNT. 

Where  a  lessee  covenants  to  mine  a  certain  quantity  of  mineral  or 
coal  during  a  fixed  period  of  time  or  to  pay  a  definite  rental  or  royalty 
in  event  he  fails  to  do  so,  and  he  is  not  exonerated  therefrom  by  some 
other  stipulation  of  the  lease,  he  will  generally  be  held  to  a  strict  per- 
fomiance  of  the  covenant. 

Flavelle  v.  Red  Jacket  Consolidated  Coal  &  Coke  Co., W.  Va. ,  96  Soutli- 

eastem  GOO,  p.  605. 

OBADES  OF  COAL — ^METHODS  OF  DETERMINING. 

A  coal-mining  lease  required  the  lessee  to  mine  and  remove  all 

available,  workable,  and  merchantable  coal  and  to  pay  a  certain 

stipulated  royalty  per  ton  on  the  best  grade  of  coal  and  another 

stipulated  royalty  per  ton  for  slack,  if  a  market  therefor  was  found. 

In  determining  what  coal  is  not  within  the  meaning  of  the  terms  of 

the  lease,  the  important  elements  are  its  location  and  condition  in  the 

mine  and  the  disproportionate  difference  between  the  cost  of  mining 

operations  therefor  and  the  profits  to  be  derived  therefrom  if  mined 

and  sold.     If  this  difference  is  such  as  to  deter  an  ordinarily  prudent 

and  practical  operator  from  mining  the  coal,  then  such  coal  is  not 

within  the  meaning  of  the  descriptive  terms  of  available,  workable, 

and  merchantable  coal. 

Flavelle  v.  Red  Jacket  Consolidated  Coal  &  Coke  Co., W.  Va. ,  96  South- 
eastern 600,  p.  605. 
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* 
USE     OF     TIMBER     FOR     MINING — SPECIFIED     SIZES — DATE     OP  MEAS- 
UREMENT. 

A  coal-mining  lease  gave  the  lessee,  the  mine  operator,  the  right  to 
take  and  use  for  raining  purposes  on  the  leased  land  so  much  of  the 
timber  thereon,  with  certain  exceptions,  not  over  twenty  inches  in 
diameter  one  foot  from  the  ground  as  should  be  required  for  such 
purposes.  The  lease  conferred  a  mere  right  to  cut  and  use  timber 
not  over  twenty  inches  in  diameter  as  the  mine  operator  should  need 
in  the  progress  of  mining  operations.  Nothing  but  necessity  for  such 
use  justified  the  taking  of  any  of  the  timber  and  therefore  the  size  of 
the  timber  to  be  so  taken  was  determinable  as  of  the  dates  of  necessity 
for  its  use.  The  lease  did  not  purport  to  vest  title  to  any  timber  as 
of  its  date  and  the  grantee  coxdd  not  during  a  period  of  17  years  claim 
and  cut  timber  that  was  of  the  specified  diameter  at  the  date  of  the 
lease.  The  grant  was  one  of  mere  license  to  cut  and  use  certain  classes 
of  timber  for  specified  purposes  and  the  limitation  as  to  the  size 
applied  at  the  time  the  necessity  for  cutting  arose. 

Raleigh  Coal  &  Coke  Co.  v.  Mankin, W.  Va. ,  97  Southeastern  299,  p.  300. 

See  Godfrey  v.  Weyanoke  Coal  &  Coke  Co., W.  Va. ,  97  Southeastern  186, 

p.  189. 

FAILURE  TO  PAY  ROYALTIES — CANCELLATION  OF  LEASE — • 

ROYALTIES  DUE  AFTER  SUIT. 

The  lessor  of  a  coal  lease  brought  suit  to  cancel  the  same  upon  the 
ground  that  the  lessee  had  failed  to  pay  the  minimum  royalty  due  and 
had  committed  waste  upon  the  leased  premises.  The  action  was 
commenced  on  November  26,  1915,  and  by  the  terms  of  the  lease  the 
minimum  royalty  for  the  year  1915  was  not  due  xmtil  January  15, 
1916.  There  had  been  no  default  in  the  payment  of  the  annual 
royalties  at  the  time  the  suit  was  filed.  The  lessee  can  not  be  held 
accountable  for  failing  or  refusing  to  do  anything  under  the  contract 
after  the  suit  was  commenced  for  the  cancellation  of  the  contract. 
At  the  time  of  the  institution  of  the  suit  there  was  due  to  the  lessor  on 
monthly  royalties  the  small  sum  of  about  $50  and  payment  of  this 
amount  had  been  provided  for.  The  lessor  can  not  maintain  an 
action  for  forfeiture  or  cancellation  of  the  lease  for  the  nonpayment 
of  royalties  due  and  payable  after  the  commencement  of  the  action. 

Continental  Fuel  Co.  v.  Iladcn, Ky. ,  206  Southwestern  8,  p.  10. 

FORFEITURE — FORFEITURE  CLAUSE — ENFORCTNO. 

The  parties  to  a  coal-mining  lease  for  a  term  of  years  may  lawftdly 
provide  for  its  forfeiture  for  the  breach  of  the  lessee's  covenants  or 
the  conditions  contained  in  the  lease;  and  while  courts  abhor  for- 
feitures they  will  not  hesitate  to  give  effect  to  such  provisions  when 
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dearly  provided  for  by  the  parties  and  where  the  conditions  are 
clearly  violated. 

Oontinental  Fuel  Co.  v.  Haden, Ky. ,  206  Southwestern  8,  p.  10. 

FORFErrURB — ^ABSENCE    OP    FORFEITING    CLAUSE — REMEDY    AT    LAW. 

A  forfeitiire  of  a  coal-mining  lease  will  not  be  decreed  for  a  breach 
of  the  terms  of  the  lease  in  the  absence  of  a  forfeiting  clause,  but  the 
parties  will  be  left  to  their  legal  remedies  for  damages  for  any  alleged 
breach  of  the  lease. 

Oontinental  Fuel  Co.  v.  Haden, Ky. ,  206  Southwestern  8,  p.  10. 

MINIMUM  ROYALTY — ^DEVELOPMENT  OF  MINE — ^FORFEITURE  OF  LEASE. 

A  coal-mining  lease  provided  that  the  lessee  shoidd  pay  to  the  lessor 
a  royalty  of  2  cents  per  ton  on  all  coal  mined,  or  he  shoidd  pay  at 
least  the  siim  of  $1,200  per  annum  as  royalty  whether  sufficient  coal 
should  be  mined  to  produce  that  sum  at  the  royalty  rate  or  not.  The 
lease  bound  the  lessee  to  develop  the  mine  to  a  daily  capacity  of  500 
tons  within  two  years  and  thereafter  to  mine  not  less  than  60,000  tons 
of  coal  per  annum.  The  parties  thus  agreed  upon  the  minimum  roy- 
alty to  be  paid  by  the  lessee  and  to  be  accepted  by  the  lessor;  and  if 
the  lessee  should  pay  the  stipulated  royalty  without  taking  out  any 
coal  the  lessor  could  not  be  damaged  under  the  contract,  as  he  would  be 
receiving  his  royalty  and  retaining  the  coal.  Under  such  circum- 
stances the  failure  to  mine  and  remove  the  specified  amount  of  coal, 
or  any  amount  of  coal,  can  not  be  made  the  basis  of  an  action  by  the 
lessor  to  forfeit  or  cancel  the  lease  on  the  ground  of  waste. 

Continental  Fuel  Oo.  v.  Haden, Ky. ,  208  Southwestern  8,  p.  10. 

WASTE — REMEDY. 

Section  23fi8  of  the  Kentucky  statute  provides  that  if  a  tenant  for 
life  or  years  shall  commit  waste  during  the  term  of  anything  belong- 
ing to  the  tenement  without  license  in  writing  he  shall  be  subject 
to  an  action  in  waste,  shall  lose  the  thing  wasted,  and  pay  treble 
the  amount  at  which  the  waste  shaD  be  assessed.  This  section  is 
based  upon  the  old  English  statutes  and  provides  a  remedy  for 
forfeitures  and  damages  in  cases  of  voluntary  waste.  There  is  an 
obvious  and  well  recognized  distinction  between  voluntary  waste 
which  consists  in  the  commission  of  some  destructive  act  and  per- 
missive waste  consisting  in  omission  by  a  tenant  for  life  or  years  to 
keep  the  premises  in  proper  repair.  That  the  statute  was  intended 
to  authorize  an  action  for  voluntary  waste  and  not  for  permissive 
waste  is  clear  and  leaves  permissive  waste  to  be  dealt  with  in  equity. 

Continental  Fuel  Oo.  v.  Haden, Ky. ,  206  Southwestern  8,  p.  12. 
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WASTE — BOUITABLS   BELIEF — ^FOBFEITUBB. 

The  lessor  in  a  coal-mining  lease  brought  an  action  for  forfeiluro 
and  to  have  the  lease  canceled  on  the  ground  of  waste  because  of  the 
alleged  failure  of  the  lessee  to  develop  the  mine  and  to  mine  the  stipu- 
lated number  of  tons  of  coal  per  annum.  But  the  rule  of  law  is  that 
forfeiture  is  no  part  of  the  eqiutable  relief  afforded  in  cases  of  waste. 
A  cotirt  of  equity  will  not  lend  its  aid  actively  to  enforce  a  forfeiture, 
but  will  leave  the  parties  to  their  legal  remedies. 

Continental  Fuel  Co.  v.  Haden, Ky. ,  206  Southwestern  8,  p.  12. 

EQUITABLE   WASTE — INJUNCTION  TO   PREVENT. 

A  court  of  equity  will  restrain  equitable  waste  alleged  to  have  boon 
committed  imder  a  coal-mining  lease  only  when  it  is  shown  that  the 
lessee  has  been  guilty  of  a  wanton  and  \mconscientious  abuse  of  his 
rights,  ruinous  to  the  interests  of  the  lessor.  Under  this  rule  a  court 
of  equity  will  not  forfeit  a  mining  lease  on  the  ground  of  eqoitablo 
waste  on  the  part  of  the  lessee  in  failing  to  mine  the  quantity  of  coai 
specified  where  the  minimum  royalty  provided  for  was  paid,  which 
equaled  the  ton  royalty  of  the  amount  stipidated  to  be  mined,  and 
where  the  lessee  in  conducting  his  mining  operations  had  placed  im- 
provements in  the  mine  and  upon  the  leased  premises  to  the  extent 
in  value  of  $100,000. 

Continental  Fuel  Co.  v.  Haden, Ky. ,  206  Southwestern  8,  p.  10, 

on.  AND  OAS  LSASB8. 
CONSTBUCTION   AND   VALIDITY. 

An  oil  and  gas  lease  contained  a  provision  to  the  effect  that  the 
lessee  was  to  have  "first  choice  on  other  drilling  at  price  paid  in  the 
Heal  ton  field  by  reliable  operators."  The  terms  of  this  provision 
are  so  indefinite  and  lacking  in  mutuality  as  to  render  it  ineffective, 
and  no  action  for  the  recovery  of  damages  can  be  based  on  an 
alleged  breach  of  this  provision  of  the  oontract. 

Emery  Bros.  v.  Mutual  Benefit  Oil  Co., Okla. ,  175  Pacific  210,  p.  211. 

CONSTRUCTION — COMMENCEMENT  OP  OPERATIONS. 

An  oil  and  gas  lease  dated  May  14,  1912,  provided  that  a  test  well 
should  be  commenced  within  5  miles  of  the  leased  premises  before 
September  1,  1912.  The  lease  further  provided  that  a  well  should 
be  commenced  on  the  leased  premises  "within  two  years  of  said 
date/'  or  that  certain  stated  rentals  were  to  be  paid  in  lieu  of  develop- 
ment. Under  the  terms  of  the  lease  the  well  on  the  leased  premises 
was  to  be  commenced  or  rentals  paid  from  September  1,  1912,  and 
not  from  the  date  of  the  (ease. 

Southwestern  Oil  Co.  v.  McDaniel, Okla. ,  175  Pacific  920,  p.  921. 
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PRACTICAL   CONSTRIKTriON — TIME  FOB   PAYMENT  OP  RENTALS. 

An  oil  &nd  gas  lease  was  dated  May  14,  1912.  The  lease  provided 
that  a  certain  test  well  was  to  be  drilled^  not  upon  the  premises, 
before  September  1,  1912,  and  that  a  well  was  to  be  commenced  on 
the  leased  pi^mises  ''within  two  years  of  said  date  or  rentals  paid 
for  delay."  In  the  construotion  of  this  clause  of  the  lease  by  a  court 
the  construction  placed  thereon  by  the  parties  before  any  contro- 
versy arose  between  them  is  entitled  to  great  consideration.  Rentals 
had  been  paid  and  accepted  on  the  theory  that  they  were  due  on 
September  1  and  not  May  15.  The  plaintiff  in  his  original  petition 
alleged  that  he  had  declined  to  accept  the  rentals  which  came  duo 
on  September  1,  1916.  By  their  conduct  the  parties  construed  this 
proyiaion  as  meaning  the  rentals  were  due  and  payable  on  September 
1  each  year,  and  this  conduct  does  not  conflict  with  the  moaning  of 
the  language  used  and  must  be  given  effect. 

Southwwtem  Oil  Co.  v.  McDaniel, Okla. ,  175  Facific  020,  p.  921. 

CLASSES — '^  UNLESS   LEASE  " — TERMINATION. 

Most  of  the  oil  and  gas  leases  fall  into  two  classes  commonly  desig* 
nated  as  the  ''or  lease"  and  the  '^ unless  lease."  The  leases  belongs 
ing  to  these- respective  classes  possess  such  marked  distinctions  in  the 
rights  and  liabilities  of  the  parties  that  these  distinctions  should  not 
be  lost  sight  of  in  the  construction  of  such  a  lease.  Under  an  ''unless 
lease"  the  lessee,  so  long  as  he  pays  the  rentals  in  the  manner  pro- 
vided, has  an  option  to  continue  the  lease  in  force.  Such  a  lease  is 
subject  to  termination  at  the  will  of  the  lessee,  and  the  privilege  may 
be  exercised  by  a  mere  failure  to  pay  the  stipulated  rental  at  the 
time  due  and  upon  which  the  lease  automatically  terminates,  and 
the  lessor  can  not  sue  under  the  lease  for  the  rentals;  but  under  such 
a  lease  the  lessor  has  not  the  right  to  terminate  the  lease  so  long  as 
the  lessee  complies  with  its  terms. 

Northwestern  Oil  &  Gm  Co.  v.  Branine, Okla.  — -,  176  Pacific  533,  p,  535. 

CLASSES — "OB    lease" — TERMINATION — RIGHTS    OP    PARTIES. 

Under  an  "or  lease,"  even  when  containing  a  surrender  clause,  the 
payment  of  rentals  by  the  lessee  as  required  is  not  necessary  to  keep 
it  alive  from  time  to  time,  nor  does  the  failure  to  pay  automatically 
terminate  the  contract,  as  under  an  "unless  lease;"  and  where  the 
lessee  makes  default  in  the  payment  of  rentals  the  lessor  may  waivo 
the  forfeiture  clause  and  sue  and  recover  rentals  di»  according  to 
the  lease.  The  lessee  may  terminate  the  lease  at  any  time  by  avail- 
ing himself  of  the  right  to  do  so  contained  in  the  surrender  clause 
and  by  paying  all  the  accrued  rentals  due  at  the  time  of  surrender. 

^ortliwestera  Oil  &  Gas  Co.  v.  Branioe, Okla. ,  175  Pacific  533,  p.  535. 
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RIGHT  TO  USE  OP   EXISTING  WELLS. 

An  oil  and  gas  lease  granted  to  the  lessee  the  land  described  for 
the  purpose  of  mining  and  operating  for  oil  and  gas  and  laying  pipe 
linos,  building  tanks  and  structures  thereon  necessary  to  take  oare 
of  the  oil.  The  lease  was  to  remain  in  force  for  10  years  and  as  long 
thereafter  as  oil  or  gas  was  produced.  The  lessee  was  to  deliver  in 
a  pipe  line  to  the  credit  of  the  lessor,  free  of  cost,  one-eighth  of  all  , 
oil  produced  and  to  pay  the  lessor  one-eighth  of  all  sums  received 
from  the  sales  of  gas,  and  to  give  the  lessor  free  use  of  gas  for  fuel, 
and  to  pay  the  lessor  for  gas  used  off  the  premises  $50  per  year, 
payable  three  months  in  advance.  The  lessee  agreed  to  complete  a 
wdl  within  one  year  or  pay  $160  for  each  additional  year  the  com- 
pletion was  delayed,  and  such  payment  on  the  completion  of  the  I 
wells  should  operate  as  a  liquidation  of  all  rent  under  this  provision. 
The  lessee  was  to  have  the  right  to  use  free  of  cost,  gas,  oil,  or  water 
produced  on  the  premises  for  its  operations  thereon,  except  water 
from  the  wells  of  the  lessor.  The  lessee  was  not  to  be  bound  by  any  i 
change  in  the  ownership  of  land  until  duly  notified  thereof.  The 
language  of  the  lease  did  not  restrict  the  gas  or  oil  rights  granted. 
The  lease  granted  to  the  lessee  the  right  to  operate  a  gas  well  that 
was  in  existence  at  the  time  the  lease  was  executed,  and  under  the 
lease  the  lessor,  the  land  owner,  could  make  no  claim  for  damages  for 
gas  taken  from  such  existing  well. 

Southwestern  Oil  Co.  v.  McDaniel, Okla. ,  175  Pacific  920,  p.  922. 

VALIDITY — ^PRIORTIY  OF  FIRST  LEASE  RECOGNIZED. 

A  husband  and  wife  executed  an  oil  and  gas  lease  on  a  certidn 
tract  of  land  owned  by  them.  After  the  death  of  the  husband  the 
wife  as  the  sole  owner  executod  a  second  lease  on  the  same  land. 
The  lessee  of  this  second  lease  refused  or  failed  for  some  reason  to 
enter  upon  the  land  and  produce  oil  and  gas  under  the  authority  of 
the  lease.  After  the  termination  of  such  second  lease  the  surviving 
wife  as  the  owner  conveyed  by  deed  the  oil  and  gas  rights  in  the  land, 
and  therein  expressly  recognized  the  existence  and  the  validity  of  the 
first  and  original  lease  executed  by  the  husband  and  wife.  This  she 
had  the  power  to  do  and  this  established  the  validity  of  such  original 
lease. 

Snodgraes  v.  Keen, W.  Va. 96  Southeastern  606,  p.  607. 

EXECUTION   AND   VALIDITY — ^FORMER   ADJUDICATION — ESTOPPEL. 

The  effect  of  the  execution  and  the  validity  of  an  oil  and  gaa  lease 
was  determined  in  an  action  between  the  parties  and  that  the  lease 
was  a  legal  and  binding  obligation.  These  questions  having  been 
litigated  and  settled  in  a  former  suit  between  Uie  same  parties  can 
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not  be  relitigated  in  a  subsequent  action.  The  estoppel  created  by 
the  former  proceedings  is  not  confined  to  the  judgment  alone  but 
extends  to  all  facts  involved  in  it  as  necessary  steps  or  as  the  basis 
upon  which  it  must  have  been  founded. 

Uncle  Sam  Oil  Co.  v.  Richards, Okla. ,  175  P^ific  749. 

See  Uncle  Sam  Oil  Co.  v.  RichardB, Okla. ,  158  Pacific  1187. 

0ONSIDERATION---OA8H  BONUS — ^MUTUALITY- 

An  oil  and  gas  lease  provided  that  the  lessee  should  commence  the 
drilling  of  a  well  within  twelve  months  from  its  date  or  pay  a  quar- 
terly rental  of  $40.  It  also  provided  that  the  lessee  might  at  any 
time  on  the  payment  of  the  further  sum  of  S2  and  as  accrued  liabili- 
ty, surrender  the  leased  premises,  and  terminate  all  future  liabilities 
under  the  lease.  A  cash  bonus  of  S160  was  paid  by  the  lessee  for  the 
privilege  of  the  lease.  The  bonus  was  a  sufficient  consideration  to 
support  each  and  all  of  the  coveneants  of  the  lease,  and  the  presence 
of  the  surrender  clause  did  not  render  the  lease  void  for  want  of  mutu- 
ality nor  did  it  confer  on  the  lessor  the  right  to  terminate  the  lease 
at  will. 

Northweetem  Oil  A  Gas  Co.  v.  BraBine, Okla. ,  175  Pacific  533,  p.  534. 

Pucini  v.  Baumgaraer, Okla. ,  175  Pacific  537. 

Southwertem  Oil  Co.  v.  McDaniel, Okla. ,  175  Pacific  920,  p.  922. 

YAUDmr  AND  PEiORrrr — title  op  lessor — ^adverse  possession. 

An  adult  son  took  possession  of  land  purchased  by  his  father  under 
a  title  bond;  claiming  that  the  land  was  intended  for  him  as  a  gift. 
He  occupied  and  improved  the  land,  paid  the  balance  of  the  purchase 
price  due  under  the  bond,  and  after  some  six  years  **  turned  over"  the 
land  to  his  mother,  who  continued  to  occupy  and  improve  the  land 
under  claim  of  ownership  and  title  for  a  period  of  more  than  25  years, 
executing  leases  for  the  privilege  of  mining  coal  under  the  land,  and 
finaOy  disposed  of  the  land  by  will.  The  husband  and  father  after  an 
absence  of  more  than  30  years  returned,  claimed  the  land,  and  exe- 
cnted  an  oil  and  gas  lease  thereon.  The  devisee  in  possession  of  the 
land  also  executed  an  oil  and  gas  lease  on  the  land.  The  lease  exe- 
cuted by  the  devisee  gave  to  his  lessee  the  prior  and  superior  right  to 
op<»iite  the  land  for  oil  and  gas  on  the  theory  that  the  son  and  the 
mother  through  him  acquired  title  to  the  land  hj  adverse  possession 
as  against  the  father  and  husband. 

Big  Blaine  Oil  &  Gas  Co.  v.  Yatea, Ky. ,  206  Southwestern  2,  p.  4. 

LEASE  OP  HOMESTEAD — ^ASSENT  OP  WIFE — ESTOPPEL. 

An  oil  and  gas  lease  on  a  homestead  for  the  purpose  of  drilling  and 
operating  generally  for  oil  and  gas,  requires  the  assent  of  both  hus- 
band and  wife.    But  the  assent  of  the  wife  to  such  a  lease  can  not 

103685*— 19— Bull.  179 11 
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be  implied,  nor  can  it  be  validated  on  the  ground  of  ^toppel  where 
the  wife,  with  knowledge  that  the  execution  of  such  a  lease  was  con- 
templated, went  with  her  husband  to  a  bank  and  remained  a  part  of 
the  time  while  the  execution  of  the  lease  was  discussed,  but  was  not 
present  at  the  time  the  lease  was  in  fact  executed,  and  the  consider- 
ation paid  was  credited  on  the  indebtedness  of  the  husband  to  the 
bank  and  where  during  the  conversation  the  wife  stated  to  the 
husband  that  she  did  not  want  the  land  leased. 

Carter  Oil  Co.  v.  Popp, Okla. ,  174  Pacific  747,  p.  748. 

LEASE   OF  HOMESTEAD — CONSENT  OF  HUSBAND   AND  WIFE. 

An  oil  and  gas  lease  on  land  occupied  as  a  homestead  which  granted 
the  right  to  enter  upon  and  c^ierate  the  same  for  oil  and  gas,  together 
with  the  right  to  laj  pipe  lines^  erect  power  houses,  statioQS,  and  fix- 
turee  necessary  for  the  production  (rf  oil  and  gas,  is  such  a  grant  of 
the  use  and  occupancy  of  the  hamestead  as  requires  the  joint  consent 
of  the  husband  and  wife,  and  an  oil  and  gas  lease  executed  by  the 
husband  alone  is  invalid. 

Carter  Oil  Co.  v.  Popp, Okla. ,  174  Pacific  747,  p.  748. 

OPTION   CONTRACrr — ^MUTUALITY  AND  VAIXDiTY. 

The  fact  that  a  contract  in  the  nature  of  an  oil  and  gas  lease  may 
constitute  an  option  is  not  sufficient  to  make  it  unilateral,  as  it  is 
the  essence  of  an  option  contract  that  it  is  not  mutual.  The  op- 
tionee pays  hds  money  or  performs  his  promise  for  the  right  of  elect- 
ing whether  he  will  require  performance  by  the  other  party,  and  the 
optionor  relinquishes  his  right  of  choice  after  the  consideration  is 
received  by  him.  An  oil  lease  that  by  its  terms  granted  to  the 
lessee  an  estate  in  possession  which  vested  immediately  on  its  exe- 
cution and  deUvery  and  under  which  the  lessee  had  the  right,  accord* 
ing  to  its  terms,  for  a  period  of  five  years  to  make  exploration  on  the 
leased  premises,  does  not  lack  mutuality  and  can  not  be  avoided  by 
the  lessor  where  he  had  received  and  accepted  a  cash  bonus  and  where 
four  successive  quarterly  payments  had  been  tendered  by  the  lessee 
in  strict  conformance  with  the  terms  of  the  lease. 

Northwestern  Oil  &  Gas  Co.  v.  Branine, Okla. ,  175  Pacific  5S3,  p.  534. 

SURRENDER   CLAUSE — EFFECT   ON   VALIDFTY. 

The  fact  that  an  oil  and  gas  lease  contained  a  surrender  clause 
whereby  the  lessee  might,  on  the  payment  to  the  lessor  of  the  sum 
of  $2,  surrender  the  lease  and  relieve  himself  from  future  liability 
did  not  render  the  lease  unilateral  and  voidable  for  want  of  mutu- 
aUty  and  authorize  the  lessor  to  terminate  the  lease  at  will  where 
a  cash  bonus  was  paid  for  the  lease  and  quarterly  or  annual  rentals 
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were  to  be  paid  in  fieu  of  or  on  failure  of  the  lessee  to  commenco 
drilling. 

Northwestern  Oil  &  Gfts  Co.  T.  Braoiiie, OkU. ,  175  Pacific  533,  p.  534. 

OPTION   AND  SURRENDER   CLAUSE — WAIVER   BY  LESSEE. 

An  oil  and  gas  lease  contained  the  usual  surrender  clause  and 
contained  this  further  provision:  **This  surrender  clause  and  the 
option  herein  reserved  to  the  lessee  shall  cease  and  become  abso- 
lutelj  inoperative  immediately  and  concurrently  with  the  institu- 
tion of  any  suit  in  any  court  of  law  or  equity  by  the  lessee  to  enforce 
this  lease  or  any  of  its  terms."  Such  a  provision  is  valid  and  bind- 
ing,  and  when  the  lessee  filed  a  suit  to  enjoin  the  leasor  from  re-leas- 
ing the  premises  and  further  interfering  wi^  his  rights  under  the 
lease  the  surrender  clause  became  inoperative  and  the  lessee  thereby 
beeame  bound  to  perform  the  covenants  of  the  lease  and  19  entitled 
to  be  protected  in  his  rights  under  the  lease. 

Pudni  V.  Baumgftraer, Okla. -,  176  Pkdfic  537,  p.  538. 

ANNUAL  BONUS   FOR   OIL   WELLS — PROOF   OF   REQUIRED   PRODUCTION. 

A  lessee  in  an  oil  and  gas  lease  covenanted  to  pay  an  annual  bonus 
of  $50  for  each  oil  well  producing  five  or  more  barrels  a  day.  An 
action  by  the  lessor  to  recover  the  bonuses  provided  for  can  not  be 
maintained  without  proof  of  the  fact  that  the  wells  drilled  or  in 
operation  produced  five  or  more  barrels  per  day  on  an  average  and 
of  die  length  of  time  that  the  wells  produced  such  average  amount. 

Mohennan  v.  Anthony, Kan, ,  175  Flacific  676^  678. 

DELAY  IN  DEVELOPMENT — EXPRESS   AND    IMPLIED   COVENANTS. 

hx  an  oil  and  gas  lease  the  question  of  delay  in  development  was 
expressly  covered  by  the  terms  of  the  lease  for  a  consideration  good 
at  law  and  satisfactory  to  the  parties,  and  the  law  does  not  render 
such  an  agreement  unenforceable  when  fairly  entered  into.  No 
implied  covenant  for  development  has  ever  been  permitted  to  stand 
against  such  an  expressed  agreement,  and  the  acceptance  of  stipu- 
lated rentals  for  delay  is  treated  as  fuU  compensation  for  delay 
(luring  the  period  for  which  the  rentals  were  paid  and  received. 

Southw««tefn  Oil  Co.  v.  McDaaiel, Okla. ,  175  Pladfic  920,  p.  922. 

DEVELOPMENT  POSTPONED — CONSIDERATION — SURRENDER   CLAUSE. 

Where  no  cash  bonus  or  oth&r  consideration  is  paid  for  an  oil  and 
gas  lease,  development  would  be  the  sole  consideration  for  the  lease; 
but  where  a  substantial  bonus  was  paid  it  is  sufficient  to  postpone 
development  upon  payment  of  the  stipulated  rental  in  conformity 
with  the  covenants  of  the  lease.    The  payment  of  a  substantial  cash 
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bonus  is  a  sufficient  consideration  to  support  a  surrender  clause  in 
favor  of  the  lessee,  and  a  surrender  clause  in  such  a  lease  does  not 
render  it  void  for  want  of  mutuality  and  does  not  confer  on  the 
lessor  the  right  to  terminate  the  lease  at  will. 

NortliweBtern  Oil  &  Gaa  Co.  v.  Branine, Okla. ,  175  Pacific  633,  p.  535. 

See  Pucini  v.  Baumgarncr, Okla. ,  175  Pacific  537. 

EXTENT  OP  DEVELOPMENT  DETERMINED. 

In  an  action  to  cancel  an  oil  and  gas  lease  on  the  ground  of  a 
breach  of  an  implied  covenant  to  drill  the  lessee  oil  company  in  its 
answer  and  by. a  statement  of  its  counsel  in  open  court  oflfered  to 
abide  by  the  decision  of  the  court  as  to  the  amount  of  development 
that  should  be  made  on  the  leased  land.  The  finding  and  decree 
of  the  court  was  that  the  oil  company  should  drill  two  additional 
wells  or  pay  $50  per  annum  each  in  lieu  of  the  drilling  of  such  wells, 
and  if  neither  of  these  things  were  done  the  lease  should  be  cancelled. 
The  judgment  rendered  was  invited  by  the  lessee  and  was,  in  fact, 
in  its  favor  and  it  was  not  prejudiced  thereby  and  can  not  complain. 

Blackwell  Oil  &  Gas  Co.  v.  Whitesides, Okla, ,  174  P^ific  573,  p.  675. 

PRODUCTION    OF    GAS    ONLY — FAILURE    TO    DEVELOP — CANCELLATION. 

The  same  equitable  principle  as  to  the  cancellation  of  an  oil  lease 
for  breach  of  an  implied  agreement  to  develop  applies  to  a  condition 
where  a  well  drilled  on  the  leased  premises,  even  though  the  royalty 
for  gas  was  a  stipulated  sum  per  annum  for  each  well.  But  on  the 
failure  of  the  lessee  to  develop,  equity  affords  the  only  adequate 
remedy  for  relief,  and  the  lessee  must  reasonably  and  fairly  develop 
the  land  or  surrender  the  lease. 

Blackwell  Oil  &  Gaa  Co.  v.  Whiteeidee, Okla. ,  174  Pacific  573,  p.  574. 

DELAY  IN  PAYMENT  OF  RENTAL — CANCELLATION  PREVENTED. 

An  oil  and  gas  lease  provided  that  if  an  oil  well  was  not  commenced 
within  one  year  the  lease  should  be  void  unless  the  lessee  should  pay 
a  rental  of  $80,  payable  quarterly  in  advance,  payment  to  be  made 
by  cash  or  check  to  the  lessor  or  to  be  deposited  in  a  certain  named 
bank.  The  lessee  forwarded  a  check  by  registered  letter  in  time  to 
reach  the  lessor  on  November  28,  but  by  reason  of  delay  in  the  mail 
it  was  not  received  imtil  December  5.  The  lessor  by  suit  attempted 
to  have  the  lease  canceled.  The  lessee  manifested  no  intention  to 
abandon  his  right  imder  the  lease^  and  attempted  to  make  the  pay- 
ment before  the  stipulated  time,  and  it  was  not  through  any  act  of 
his  that  the  payment  did  not  reach  the  lessor  in  ample  time.  Under 
the  circumstances  it  would  be  inequitable  to  grant  the  relief  prayed 
for  and  cancel  the  lease. 

Kaya  v.  litUe, Kan. ,  175  Pacific  149. 
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INTEBEST  OF  LESSEE — PROOF  BY  PABOL. 

A  contract,  or  an  ordinary  oil  and  gas  lease,  permitted  the  lessee 
for  a  term  of  years  to  go  upon  the  land  described  to  prospect  for  oil 
and  gas,  mine  and  operate  tanks,  power  stations,  and  oil  and  gas 
pipe  lines  upon  a  royalty  basis.  Such  an  agreement  or  lease  con- 
veys no  interest  in  nor  does  it  create  any  incumbrance  upon  the  land, 
or  in  oil  or  gas  found  therein,  and  the  land  is  still  to  be  considered 
in  the  possession  of  the  grantor.  The  contract  amounts  only  to  a 
license  entithng  the  licensee  to  search  and  dig  for  oil  and  gas  accord- 
ing U)  the  terms  of  the  grant  and  to  appropriate  the  products  to  his 
own  use  on  payment  of  the  royalty  provided  for.  Such  an  instru- 
ment creates  an  incorporeal  hereditament,  a  right  issuing  out  of  or 
concerning  the  land,  and  estabUshes  a  mere  chattel  interest  in  no 
manner  under  the  proscription  of  any  rule,  statutory  or  otherwise, 
against  conveyances  or  incumbrances  of  real  estate  or  other  interests 
except  by  writing.  Under  such  agreement  or  lease  the  real  bene- 
ficiary owner  of  such  property  right  may  be  shown  by  parol. 

Wallawalla  Oil,  Gaa  &  Pipe  Line  Co.  v.  Vallentine, Waah. ,  174  Pacific 

980,  p.  981. 

TITLE  TO  OIL  AND  GAS. 

The  lessors  in  an  existing  oil  and  gas  lease  by  deed  granted  all  the 
royalty  interest  in  the  oil  and  the  rentals  from  gas  wells,  and  con- 
ferred upon  the  graniee  exclusive  authority  to  drill  for  oil  and  gas 
after  the  termination  of  the  prior  lease.  The  deed  vested  in  the 
grantee  the  fee  simple  title  to  the  oil  and  gas  in  place  in  the  land. 

Snodgraas  v.  Koen, W.  Va. ,  96  Southeastern  606,  p.  607.  1 

GRANT  OP  OIL  AND  GAS — SURFACE  AND  MINERALS  NOT  SEVERED. 

An  oil  and  gas  lease  granted  to  the  lessee  all  the  oil  and  gas  and 
mineral  in  and  under  certain  described  premises,  with  the  right  to 
enter  thereon  for  the  purpose  of  dnlling  or  operating  for  oil,  gas,  or 
minerals,  and  to  erect  necessary  buildings,  structures,  pipes,  and 
machinery  necessary  for  the  production  and  transportation  of  oil  and 
gas  or  minerals.  This  lease  under  the  statute  of  Kansas  (General 
Statutes  1915,  sec.  11,  280)  does  not  operate  to  sever  and  convey  ais 
real  estate  subsurface  mineral  deposits. 

Hover  v.  McNeil, Kan. ,  175  Pacific  160. 

SEPARATION  OF  OIL  AND  GAS  RIGHTS  BETWEEN  LESSEES — WRIGHTS  OF 

LESSOR. 

The  lessees  under  an  oil  and  gas  lease  by  an  agreement  Separated 
the  gas  and  oil  rights,  one  taking  Uie  gas  and  the  other  the  oil.  Each 
agreed  to  interfere  as  little  as  practicable  with  the  interests  of  the  other. 
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Among  other  things  it  was  agreed  that  no  oil  well  should  be  drilled 
closer  than  1,000  feet  to  any  gas  weU  so  long  as  the  same  was  pro- 
ducing one  quarter  million  cubic  feet  per  day.  The  original  lease 
did  not  contain  any  1,000-foot  restriction  and  as  against  the  land 
owner,  the  lessor,  such  a  restriction  and  agreement  between  the 
lessees  can  not  be  enforced.  The  lessor,  the  land  o¥mer,  had  the 
right  to  the  proper  development  of  the  property  without  regard  to 
the  agreement  between  the  lessees  and  an  injunction  to  prevent  the 
drilling  of  a  well  within  the  alleged  prohibited  restriction  should  not 
be  granted  in  violation  of  the  rights  of  the  lessor. 

Arnold  V.  Garnett  Light  A  Fael  Co., Kan. ,  174  Pacific  1027,  p.  1028. 

UNAUTHORIZED     SALE     OF     LEASE — BIGHTS     OF     LESSOB — ^EECOVEHr. 

A  land  owner  executed  an  oil  and  gas  lease  on  80  acres  of  land; 
the  lease  was  to  remain  in  force  for  five  years,  and  as  long  thereafter 
as  oil  and  gas  should  be  produced.  The  lessee  bound  himself  by  the 
lease  to  give  a  yearly  bonus  of  $50  for  each  well  producing  five  or 
more  barrels  of  oil  per  day.  The  lease  also  provided  that  it  was 
transferable  only  by  consent  of  the  lessor,  and  if  sold  the  lessor  was 
to  receive  one-half  of  the  consideration  received  therefor.  The 
lessee  subsequently  and  without  the  consent  of  the  lessor  sold  the 
lease,  together  with  several  others  and  a  large  amount  of  property 
for  the  bulk  consideration  of  S65,000.  There  was  no  separate  con- 
sideration for  the  lease  in  controversy.  Under  the  facts,  the  lessor 
could  not  maintain  an  action  to  recover  one-half  of  the  bulk  con- 
sideration, as  the  identity  of  the  lessor's  property  had  not  been  lost 
or  destroyed,  and  the  doctrine  of  confusion  of  goods  had  no  applica- 
tion. The  lessor  under  the  facts  stated  was  entitled  to  recover  his 
share  of  the  value  of  the  lease  at  the  time  of  the  sale. 

Mohcrman  v.  Anthoay, Kan. ,  175  Pacific  676. 

WRONGFUL  SALE   BY  LESSEE — ESTOPPEL  TO   DENT — ^INVALIDITY. 

An  oil  and  gas  lease  provided  that  it  should  be  transferrable  only 
by  consent  of  the  lessor,  and  if  sold  the  lessor  was  to  receive  one-haLt 
of  the  consideration.  The  lease  also  provided  that  if  a  second  well 
drilled  within  six  months  of  the  first  drilling  should  not  be  a  producing 
well  the  lease  should  revert  to  the  lessor.  The  second  well  was  not  a 
producing  well  but  other  producing  wells  were  subsequently  drilled. 
The  lessee  sold  and  assigned  the  lease  without  the  consent  of  the 
lessor.  In  au  action  by  the  lessor  to  recover  one-half  of  the  con- 
sideration received,  pursuant  to  the  terlns  of  the  lease,  the  lessee  is 
estopped  from  asserting  that  becaiise  of  the  failure  of  the  seoond  well 
to  be  a  producing  well  the  lease  reverted  to  the  lessor. 

Moherman  v.  Anthony, Kan. ,  175  PiMnfic  876,  p.  078. 
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SALE    OF   GAS    BT   IA8SBB — OBLIGATION    OF    LESSEE    TO    LESSOR. 

A  lessee  under  an  oil  and  gas  lease  contracted  with  a  third  person 
to  sell  him  for  gasoline  purposes,  and  to  be  manufactured  into  gaso- 
line^ aU  gas  produced  from  certain  oil  wells  on  the  leased  premises. 
In  the  absence  of  words  indicating  an  intention  to  restrict  his  right 
to  derelop  and  exploit  the  oil  field,  the  lessee  did  not  debar  hi3ntiself 
from  the  use  of  such  means  as  science  and  experience  have  proved 
to  be  advantageous  in  the  production  of  oil,  although  as  a  result 
thereof  the  flow  of  gas  was  decreased  and  the  gas  lost  some  of  its 
gasoline  properties,  to  the  loss  and  damage  of  the  purchaser  of  the  gas. 

Becson  v.  Drake  Oil  Co., W.  Va. ,  27  Southeastern  414,  p.  415. 

FOEFEITUBE — JURISDICTION  OF   EQUITY. 

A  court  of  equity  has  jurisdiction  to  decree  the  forfeiture  of  an  oil 
and  gas  lease  on  the  ground  of  a  breach  of  an  implied  covenant  to 
diligently  operate  and  develop  the  leased  premises,  where  such  for- 
feiture will  effectuate  justice.  The  lessor  is  not  limited  to  an  action 
for  damages  because  of  such  a  breach  of  an  oil  lease  where  the  measure 
of  damages  is  uncertain,  vague  and  indefinite. 

BlackweU  Oil  A  Gas  Co.  v.  Whiteridee. Okla. ,  174  Pacific  573, 

BIOBT  TO  DECLARE   FORFEITURE — WAIVER. 

A  lessor  in  an  oil  and  gas  lease  after  cause  for  forfeiture  accrued 
failed  to  notify  the  lessee  of  his  intention  to  avoid  the  lease  and  there- 
after accepted  rentals  in  lieu  of  development.  This  conduct  on  the 
part  of  the  lessor  was  a  waiver  of  his  right  to  a  forfeiture  of  the  lease. 

Southweatem  Oil  Co.  v.  McDaniel, Okla. ,  175  Pacific  920,  p.  921. 

BUTT  TO  QUIET  TITLE — INSUFFICIENT  PROOF — AMENDMENT. 

In  an  action  to  quiet  title  to  certain  oil  and  gas  lands  the  court 
entered  judgment  against  the  plaintiff,  but  permitted  him  to  file  an 
amended  petition  and  to  foreclose  a  contract  of  purchase,  in  the  nature 
of  a  mortgage  upon  the  land  in  controversy.  The  amended  petition 
showed  an  agreement  by  a  former  owner  of  the  land  to  convey  the 
premises  to  the  complainant  and  that  there  was  a  large  sum  due  upon 
the  contract;  but  there  was  nothing  in  the  amended  petition  to  show 
what  interest  the  defendants  had  or  claimed  in  the  land  or  to  show 
that  they  had  become  interested  in  the  contract  for  the  deed  or  had 
assumed  the  liability  imposed  by  the  contract.  Under  the  circum- 
stances of  the  case  and  upon  the  trial  the  former  proceedings  could 
not  be  referred  to  in  aid  of  the  amended  petition  as  an  amended 
pleading  supersedes  the  original  and  the  latter  can  not  be  looked  upon 
as  defining  the  issues. 

Wyatt  V.  State  line  Oil  &  Gas  Co., Kan. ,  175  Pacific  590. 
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SPECIFIC  PERFOBMANCE — RULE   IN   EQUTTT. 

Specific  performance  may  be  waived  in  that  class  of  contracts  and 
in  oil  and  gas  leases,  in  which  one  party  was  not  originally  boimd  or 
against  whom  the  equitable  remedy  could  not  be  obtained  where  such 
party  by  his  subsequent  acts,  omissions  or  assent  waives  the  objection 
of  want  of  mutuality  and  places  himself  in  a  position  that  performance 
by  liim  may  be  compelled ;  and  in  such  case  he  may  thereafter  claim 
and  enforce  specific  performance  against  the  other  party.  The  filing 
of  the  bill  and  the  tender  of  performance  supplies  the  want  of 
mutuality. 

Pucini  V.  Baumgarner, Okla. ,  175  Pacific  537,  p.  538. 

INJUNCTION — LEGAL  AND   EQUITABLE   BIGHTS. 

An  injunction  to  prevent  an  alleged  trespasser  from  drilling  oil 
weUs  and  appropriating  and  removing  oil  from  the  premises  in  con- 
troversy  in  effect  permita  the  complainant  to  driU  for,  remove  and 
market  the  oil  from  the  land  in  dispute.  If  the  complainant  has  no 
legal  title  to  the  land  as  claimed  by  the  defendant  and  the  defendant 
has  in  fact  a  duly  approved  oil  lease  from  the  rightful  owner,  the 
injunction  might  work  an  injustice  to  such  lessee  and  the  owner,  but 
for  the  fact  that  the  courts  have  ample  authority  to  safeguard  their 
interest  if  in  a  proper  proceeding  a  probability  of  recovery  is  shown. 

Collier  v.  Bartlett, Okla. ,  176  Pacific  247,  p.  250. 

PABTITION    OF    LAND    SUBJECT    TO    LEASE — DIVISION    OF    BOYALTIES. 

A  tract  of  land  covered  by  an  oil  and  gas  lease  was  subdivided  in  a 
proceeding  in  bankruptcy  and  each  subdivision  sold  separately  by  the 
trustee  to  different  purchasers.  The  purchasers  of  these  respective 
parcels  of  land  from  the  trustee  bought  all  of  the  estate  therein  subject 
only  to  the  right  of  the  oil  and  gas  lessee  to  explore  for  and  produce 
the  oil  and  gas.  This  right  conferred  upon  the  lessee  is  the  same  as 
would  have  existed  in  the  different  purchasers  had  there  been  no 
lease  and  from  this  it  follows  that  the  purchasers  of  each  subdivision 
is  entitled  to  the  royalties  on  all  of  the  oil  produced  from  wells  drilled 
on  his  subdivision  and  royalties  from  the  oil  or  gas  must  be  paid  to 
the  owner  of  the  subdivision  upon  which  the  wells  are  drilled  from 
which  the  production  is  had. 

Pittsburgh  k  West  "Virginia  Gas  Co.  v.  Ankron, W.  Va. ,  97  Southeastern 

693,  p.  594. 

See  Osbom  v.  Arkansas  Territorial  Oil  <&  Gas  Co.,  103  Ark.  176, 146  Southwestern 
122. 

Fiurbanks  v.  Warrun,  56  Ind.  App.  337,  lj94  Northeastern  983, 1141. 
Ohio  Natural  Gas  Co.  v.  Ullery,  68  Ohio  St.  259,  67  Northeastern  494. 
Wettengel  v.  Gormley,  160  Pa.  559,  28  Atlantic  934,  40  American  State  733. 
Oampbell  v.  Lynch,  81  W.  Va.  374,  94  Southeastern  739. 
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INDIAN  LANDS. 
APPOINTMENT  OF  GUARDIAN — RIGHTS  OF  LESBEB. 

An  Indian  woman  executed  and  delivered  to  a  named  lessee  an  oil 
and  gas  lease  upon  lands  owned  by  her.  Subsequently  the  lessor  was 
adjudged  incompetent  and  a  guardian  appointed  for  her  person  and 
estate.  The  order  declaring  the  lessor  incompetent  did  not  purport 
to  adjudicate  any  right  claimed  by  the  lessee  nor  did  it  effect  his  in- 
terest; but  the  sole  question  in  the  proceedings  was  as  to  the  compe- 
tency of  the  lessor.  Under  such  circumstances  the  lessee  in  the  oil 
and  gas  lease  had  no  right  to  appeal  from  the  order  appointing  the 
guardian. 

Fixico,  In  re, Okla. ,  175  Pacific  616. 

OIL  AND  GAS  LEASE  AS  CONVEYANCE — VALIDITY — APPROVAL  BY  COURT. 

An  oil  and  gas-mining  lease  executed  February  11,  1916,  by  a  full 
blooded  heir  of  a  deceased  Creek  Indian  allottee  is  a  conveyance  of  an 
interest  in  the  land  and  is  void  unless  approved  by  the  court  having 
jurisdiction,  as  required  by  section  9  of  the  act  of  Congress  of  May 
27,  1908,  (35  Stat,  315). 

Hoyt  V.  Fixico, Okla. ,  175  Pacific  617. 

LEASE   BY  GUARDIAN — PERIOD  OF  DURATION. 

An  oil  and  gas  mining  lease  of  lands  owned  by  a  full-blooded  heir  of 
a  deceased  Creek  Indian  allottee  executed  by  a  guardian  of  a  minor 
full-blooded  heir  of  the  deceased  allottee  on  March  2,  1912,  for  a  pe- 
riod of  years  extending  beyond  the  minority  of  the  ward  is  valid  where 
the  lease  was  approved  by  the  county  court  having  jurisdiction  of  the 
settlement  of  the  estate  of  the  deceased  allottee. 

Hoyt  V.  Fixico, Okla. ,  175  Pacific  517,  p.  518, 

LEASE    OF     RESTRICTED     LANDS — CONTROL     OF    PROPERTY — TRUST — 

TAXATION. 

The  Act  of  Congress  of  May  27, 1908  (35  stat.,  312),  provides  for  the 
leasing  of  the  restricted  lands  of  Indian  allottees  for  oil  and  gas  pui^ 
poses  with  the  approval  and  under  rules  and  regulations  approved 
by  the  Secretary  of  the  Interior.  These  rules  provide  for  the  pay- 
ment of  the  royalty  to  the  Secretary  for  the  use  and  benefit  of  the 
allottee,  but  there  is  nothing  in  the  statute  which  contemplates  con- 
trol of  the  property  for  which  the  fund  is  expended.  There  is  nothing 
in  the  statute  indicating  any  intention  of  Congress  to  empower  the 
Secretary  of  the  Interior  to  impose  restrictions  or  to  hold  in  trust, 
lands  purchased  for  an  allottee  with  oil  royalties  accruing  from  his  allot- 
ment. The  fact  that  the  royalties  while  in  the  hands  of  the  Secretary 
are  held  as  a  trust  fund  and  therefore  not  taxable  is  not  sufficient  to 
impress  the  land  with  any.  such  trust  so  as  to  relieve  it  from  taxation 
by  the  State. 

Honee  v.  Whitlow, Okla. ,  176  Pacific  753. 
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TAXATION. 
VALUATION  OF  TAXABLE  PROPERTY — ^NOTICE — DUE  PROCESS  OF  LAW. 

On  a  hearing  as  to  the  increase  m  yalnation  of  certain  mining 
property  the  matter  was  referred  to  one  member  of  the  board  of 
equalization  for  a  report.  The  member  after  the  hearing  reported 
a  certain  valuation  to  the  full  board,  but  the  board  rejected  such 
valuation  and  fixed  a  higher  valuation  on  the  property  without 
notice  to  the  owner  of  such  rejection.  After  the  increased  valua- 
tion was  placed  upon  the  property  notice  was  given  the  owner  of 
the  increase  and  in  such  case  the  statute  gave  the  owner  the  right 
to  have  the  valuation  corrected  on  appeal^  but  this  he  failed  to  do. 
Neither  the  statute  nor  the  action  of  the  board  of  equalization 
denied  the  property  owner  the  due  process  which  the  constitution 
guarantees. 

Empire  Min.  Co.  v.  Bowers. Ala. ,  79  Southern  661,  p.  563. 

PRESUMPTION  AS  TO  VALUE. 

A  deed  for  land  reserved  to  the  grantor  all  coal  and  iron  and 
minerals  on  or  under  the  land  including  the  oils  of  all  kinds  and  the 
right  to  enter  upon  the  land  for  the  purpose  of  mining  such  minerals. 
Where  such  a  reservation  is  made  it  will  be  presumed  that  the  min- 
erals mentioned  and  the  right  to  mine  the  same  are  of  some  actual 
value  for  the  purpose  of  assessment  and  taxation. 

Colby,  In  re, Iowa ,  169  Northwestern  443,  p.  444. 

MtNERALB — OWNEBSHtP — ^ASSESSMENT  FOB  TAXES. 

When  the  fee  in  minerals  has  been  separated  from  the  fee  in  the 
surface,  the  fee  or  interest  in  the  minerals  is  assessable  and  taxable 
to  the  owner  thereof  as  real  estate  imder  the  statute  of  Iowa. 

Colby,  In  re, Iowa ,  169  Northwestern  443,  p.  444. 

BESEBVATION  OF  COAT. — SPECULATIVE  VALUES. 

The  owner  of  160  acres  of  land  sold  and  conveyed  the  same  but 
reserved  therefrom  all  coal  and  other  minerals  beneath  the  surface. 
In  the  matter  of  the  assessment  of  the  coal  for  taxation  such  pro- 
ceedings were  had  that  the  coal  rights  were  assessed  for  taxes  at 
12,000.     No  mine  had  been  opened,  and  no  coal  of  that  reserved 
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had  been  worked  or  mined.  The  evidence  of  experts  and  persons 
familiar  with  the  conditions  and  the  coal  deposits  in  the  community 
left  no  doubt  but  that  there  might  be  coal  under  the  land,  but  no 
one  had  any  reasonable  ground  for  so  saying.  The  witnesses  for 
the  taxing  officers  based  their  conclusions  on  the  inference  that 
because  coal  was  found  in  adjoining  land  it  must  exist  beneath  the 
surface  of  the  land  in  question.  The  experts  who  professed  to  be 
fanuUar  with  the  character  of  the  coal  deposits  throughout  the 
community  were  of  the  opinion  that  such  an  inference  was  unwar- 
ranted. Under  such  circimistances  and  proof  the  existence  of  coal 
under  the  particular  land  was  purely  a  matter  of  conjecture  and  the 
assessment  in  such  case  should  not  exceed  the  nominal  sum  of  Si 
per  acre. 

Colby,  In  re, Iowa ,  169  Northwestern  443,  p.  444. 

INCOME  FROM   OIL  PRODUCTION. 

The  Oklahoma  statute  of  1915  (Ch.  164,  sec.  1)  makes  every 
person  in  the  State  liable  for  an  annual  tax  on  the  entire  net  income 
arising  and  accruing  from  all  sources.  It  also  proTides  that  a  like 
tax  shall  be  levied  and  paid  upon  the  entire  net  income  from  all 
property  owned,  and  of  every  business,  trade,  or  profession  carried 
on  in  the  State  by  persons  residing  elsewhere.  This  statute  is  not 
invalid  as  to  the  income  of  a  nonresident  arising  solely  from  the 
production  of  oil  wells  and  appliances  within  the  State  of  Oklahoma 
and  managed  by  the  owner  residing  in  another  State. 

Shaffer  v.  Howard,  250  Federal  873,  p.  875. 

TANK  CABS  OP  FOREIGN  CORPORATION. 

Property  can  be  assessed  under  the  statute  of  Louisiana  only  in 
the  taxing  district  within  which  it  is  situated,  and  the  State  board 
of  appraisers  could  not  assess  in  one  parish  tank  cars  of  a  tank  line 
company  distributed  over  the  railroads  throughout  the  State  under 
a  lease  between  the  tank  line  company  and  the  railroads,  the  cars 
of  which  are  operated  entirely  by  the  lessees.  If  the  tank  cars  wore 
subject  to  assessment,  the  assessment  must  be  made  for  each  parish 
wherein  cars  happen  to  be  situated  or  in  each  parish  for  its  propor- 
tional part  of  the  average  whole  within  the  State. 

Union  Tank  Line  Co.  v.  Day,  143  La. ^  79  Southern  334,  p.  335. 

INDIAN  LANDS — PURCHASE   FROM   PRIVATE   OWNER. 

Indian  lands,  theretofore  taxable,  purchased  from  their  private 
owners,  with  oil  royalties  accruing  to  a  full-blooded  Creek  Indian 
irom  her  restricted  allotment,  are  not  exempt  from  State  taxation 
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by  a  clause  in  the  deed  making  the  lands  inalienable  without  the 
consent  of  the  Secretary  of  the  Interior. 

Jones  V.  Whitlow, Okla. ,  175  Pacific  753. 

INCREASE  OF   VALUATION — ORDER  OF  ONE  MEMBER  OF  COUNTY 

BOARD — RECOYERT  OF  TAXES. 

An  order  increasing  the  valuation  of  mining  property  made  on  a 
hearing  before  one  member  of  the  county  board  of  equalization  was 
not  absolutely  void,  nor  even  void  or  erroneous  in  any  sense  that 
would  authorize  the  owner  of  the  mining  property  to  recover  back 
the  amount  of  taxes  paid  in  accordance  with  an  assessment  made 
under  such  order.  The  board  of  equalization  may  designate  one  of 
it€  members  to  hear  a  particular  complaint  or  to  hear  or  to  receive 
certain  evidence,  but  if  the  board  had  no  such  power  and  the  tax- 
payer consented  thereto  he  could  not  be  heard  to  complain,  although 
the  State  might  not  be  bound  thereby. 

Empire  Min.  Co.  v.  Bowers, Ala. ,  79  Southern  561,  p.  563. 

MEETINGS    OF    BOARD    OF    EQUALIZATION — VALIDITY    OF    VALUATION. 

An  order  of  a  county  board  of  equalization  fixing  the  valuation  of 
mining  property  was  not  void  because  done  at  a  time  not  fixed  by 
statute  for  a  meeting  of  the  board.  The  statute  authorizing  the 
valuation  prescribed  and  specified  times  for  the  meetings  of  the 
board  but  provided  for  regular  and  called  sessions..  The  statute 
also  expressly  provided  that  if  the  acts  and  judigments  should  be 
done  or  rendered  at  times  not  authorized  they  should  not  be  void 
on  that  account. 

Empire  Min.  Co.  v.  Bowers, Ala. ,  79  Southern  561,  p.  563. 

TBESPASS. 

ENTRY   ON   INCLOSURE  OF  ANOTHER. 

An  entry  upon  the  inclosure  of  another  is  a  trespass  where  it  is 
made  surreptitiously  as  well  as  whore  it  is  made  by  force.  The  rule 
applies  to  a  trespass  upon  the  inclosed  lands  of  another  for  the 
wrongful  purpose  of  exploring  for  oil  and  for  TYiinjng  and  removing 
any  oil  that  might  be  found. 

ColUer  V.  Bartlett, Okla. ,  175  Pacific  247,  p.  250. 


QUARRY  OPERATIONS. 

DUTY  TO   FURNISH   SAFE   PLACE — KEEPING   PLACE   SAFE. 

The  obligation  of  an  employer  to  provide  reasonably  safe  places 
{or  his  employees  to  work  4oes  not  obligate  him  to  keep  the  places 
where  the  employees  work  in  a  safe  condition  at  every  moment  of 
the  work  so  far  as  its  safety  depends  upon  the  due  performance  of 
that  work  by  them  and  their  fellow  servants. 

Pallft  V.  Pine  Mt.  Granite  Co., Ga.  — -,  97  Southeastern  114,  p.  116. 

HAZARDOUS  BUSINESS — CAKE  BEQUIRED — SAFE  TOOLS. 

A  quarry  operator  is  engaged  in  hazardous  business,  and  it  is  his 
duty  to  exercise  care  commensurate  to  the  danger  to  be  reasonably 
anticipated  and  to  furnish  such  tools  as  will,  so  far  as  is  reasonably 
practical,  protect  his  employees  from  danger. 

De  Nardo  v.  Stephene-Jackson  Co., Pa. ,  104  Atlantic  584,  p.  585. 

DANOEBS     FROM     BLASTING — DUTY    TO    WABN. 

The  dangers  from  blasting  in  quarry  operations  is  One  frequently 
recurring  and  its  occurrence  can  be  foreseen  by  the  person  charged 
with  the  duty  of  watching  it,  and  if  the  danger  is  not  foreseen  and 
proper  warning  given  the  quarry  becomes  an  unsafe  place  for  the 
workmen;  but  it  may  be  made  reasonably  safe  if  proper  warning 
is  given.  It  clearly  follows  that  on  the  person  whose  duty  it  was  to 
take  care  that  the  place  should  be  kept  safe  was  cast  the  duty  of  giving 
timely  warning  and  it  is  a  part  of  the  operator's  duty  to  his  em- 
ployee that  proper  care  should  be  exercised  in  giving  warning  of  an 
expected  blast. 

United  Verde  Copper  Co.  v.  Kuchn,  253  Federal  425,  p.  427. 

Belleville  Stone  Co.  v.  Mooney,  60  N.  J.  Law  328,  38  Atl.  835. 

Hjelm  V.  WeBtem  Granite  Contracting  Co.,  94  Minn.  169, 102  Northwestern  384. 

Jacobeon  v.  Hobart  Iron  Co.,  103  Minn.  319, 114  Northwestern  951. 

FIRING     BLASTS — WARNING — FAILURE     TO     HEED. 

In  the  operation  of  a  quany  it  was  the  custom  of  the  operator  to 
iire  blasts  about  10  minutes  after  the  end  of  the  work  for  the  day,  a 
warning  being  given  by  blowing  a  whistle  five  times  when  it  was 
expected  that  employees  within  the  danger  zone  would  seek  shelter. 
The  failure  of  an  employee  to  obey  the  whistle  while  a  careless  and 
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perhaps  negligent  omission  of  duty  was  not  such  serious  and  wilful 
conduct  as  would  amount  to  a  defense  under  the  Connecticut  Work- 
men's Compensation  Act,  and  especially  where  the  employee  stopped 
at  a  commissary  maintained  by  the  employer  within  the  danger 
zone  and  kept  open  at  quitting  time  and  where  the  employer  in  fact 
invited  the  employees  to  stop  on  their  way  home. 

Merlino  v.  C<Hmecticut  Quarries  Co., Cona. ;  104  Atlantic  396,  p.  397. 

BLASTING — IRREPARABLE  INJURY — INJUNCTION. 

Where  the  facts  averred  show  that  irreparable  injury  is  being  sus- 
tained by  blasting  operations  and  the  continuous  throwing  of  rock 
and  other  debris  on  the  complainant's  land  and  that  such  trespass 
is  a  continuous  one  for  which  the  law  furnishes  no  adequate  relief, 
an  injunction  will  be  made  perpetual. 

Woodstock  Operating  Corp.  v.  Quinn, Ala. ,  79  Southern  253,  p.  254. 

BLASTING — INJURY    TO    LAND — ^DISPUTED    TTTLE — INJUNCTION. 

In  an  action  to  enjoin  quarry  operation9  on  the  ground  of  the 
continuous  throwing  of  rock  and  other  debris  on  the  complainant's 
land;  injunction  can  not  be  granted  if  the  title  to  the  land  in  question 
is  in  dispute  and  where  the  complainant  has  not  taken  steps  to  estab- 
lish his  title. 

Woodstock  Operating  Corp.  v.  Quinn, Ala. ,  79  Southern  253,  p.  254. 

foreman's  DIRECTION  TO  CONTINUE  WORK — ^PROMISE  TO  REPAIR. 

A  boy  16  years  old  was  engaged  to  drive  cars  loaded  witii  rock 
from  the  quarry  to  the  crusher.  At  a  certain  point  at  the  top  of 
the  grade  he  unhooked  the  singletree  from  the  car,  turned  the  horse 
to  the  side  and  permitted  the  car  to  run  by  gravity  to  its  destina- 
tion. The  hook  that  held  the  singletree  had  become  mashed,  bent 
and  battered  and  made  it  difficult  to  remove  the  singletree  while 
the  car  was  in  motion.  Prior  to  his  injury  the  boy  had  called  the 
foreman's  attention  to  the  condition  of  the  hook  and  the  foreman 
had  directed  him  to  go  ahead  and  use  it  for  a  day  or  two  and  they 
would  have  a  new  one  made.  The  boy  believed  he  could  rely  on 
these  statements  and  was  legally  justified  in  doing  so,  and  did  not 
assume  the  risk  occasioned  by  the  defective  condition  of  the  hook 
and  by  reason  of  which  he  was  subsequently  injured  by  the  car  run- 
ning upon  him  while  he  was  attempting  to  remove  the  singletree 
from  the  defective  hook. 

Gingerly  v.  Phelps  Stone  &  Supply  Co., Mo.  App. ,  206  Southwestern 

400,  p.  401. 
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USE  OF  IRON  TAMPING   BAR. 

A  quanry  operator  knowin^y  permitted  the  tamping  of  explosives 
to  be  done  with  iron  bare  and  fa3ed  to  supply  any  wooden  rods  or 
other  implements  for  that  purpose.  Under  such  circumstances  the 
quarry  operator  was  liable  for  injuries  caused  by  an  explosion  while 
the  hole  man  was  using  a  tamping  bar  in  filling  a  drilled  hole  with 
explosives,  where  the  evidence  was  sufficient  to  justify  the  inference 
that  the  explosion  waa  caused  by  the  use  of  the  iron  tamping  bar. 

De  Naido  v.  StqpheittnJackBoa  Co., Pa. ,  104  AtlAntic  594,  p. 

ASSUMPTION  OF   RISK — SAFE   PLACE. 

An  employee  in  a  quarry  assumes  the  ordinary  risks  of  his  em- 
I^qymeikt  and  is  boimd  to  exercise  skill  and  diligence  to  protect 
himsetf. 

Falla  V.  Fine  Mt.  Granite  Co., Ga. ,^97  Southeastern  114,  p.  115. 

BISKS  NOT   ASSUMED   BY   EMPLOYESS. 

An  illiterate  foreign  laborer  who  had  never  been  employed  in  any 
other  mine  or  quarry  than  that  of  the  particidar  opeorator  and  who 
had  no  knowledge  of  blasting  except  as  done  by  the  quarry  operator 
and  who  had  never  been  warned  of  the  danger  of  tamping  explosives 
with  an  iron  bar  and  who  might  assimie  that  the  employer  had 
taken  proper  precautions  for  his  safety,  can  not  as  a  matter  of  law 
be  charged  with  the  assumption  of  the  risk  of  danger  from  the  use 
of  an  iron  tamping  bar. 

DeNardo  v.  Stephens- Jackson  Co., Pa. ,  104  Atlantic  584,  p.  585. 

FELLOW   SERVANTS — WHO   ARE. 

Where  two  or  more  employees  are  engaged  in  the  same  service  in 
quarry  operations  and  are  engaged  in  labor  for  the  furtherance  of 
the  general  purpose  of  the  business  in  which  they  contract  to  serve 
and  are  subject  to  the  general  control  and  direction  of  a  single  em- 
ployer, they  are  fellow  servants,  though  they  may  bo  employed  in 
different  departments  or  duties  and  so  far  removed  from  each  other 
as  that  one  can  in  no  degree  control  or  influence  the  conduct  of  the 
other. 

Falla  V.  Pine  Mt.  Granite  Co., Ga. ,  97  Southeastern  114. 

FELLOW   SERVANTS — STONE   CUTTER  AND   ENGINEER. 

A  person  employed  by  a  stone  company  in  the  cutting  or  breaking 
of  stone  is  a  fellow  servant  with  the  engineer  and  fireman  of  a  loco- 
motive operated  by  the  same  company  in  connection  with  the  stone 
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industry  and  with  the  employees  engaged  in  making  blasts  in  the 
quarrying  of  stone.  The  quarry  operator  is  not  liable  for  injuries 
occasioned  to  one  servant  by  the  n^ligence  of  a  fellow  servant. 

Falla  V.  Pine  Mt.  Granite  Co., Ga. ,  97  Southeastern  114. 

NEGUGENCE — ^PROOP  OP  INJURY — PHYSICAL  PACTS. 

The  duty  of  a  boy  16  years  old  was  to  drive  a  horse  hauling  cars 
of  stone  out  of  a  quarry.  When  the  car  reached  the  top  of  the  grade 
it  was  his  duty  to  detach  the  horse  and  the  car  would  then  run  by 
gravity  to  its  destination.  While  attempting  to  detach  the  car 
from  Uie  horse  by  leaning  over  with  his  head  and  shoidders  in  front 
of  a  moving  car,  the  work  was  unnecessarily  prolonged  by  reason 
of  the  defective,  bent  and  battered  condition  of  the  hook  that  held 
the  singletree  and  that  by  reason  of  such  delay  the  car  rushed  for- 
ward, striking  him  on  the  side  of  the  face  and  inflicting  the  injuries 
complained  of.  The  fact  that  the  plaintiff  testified  that  the  car 
struck  him  on  the  right  side  of  his  face  is  inunaterial,  though  an 
impossible  physical  fact  under  the  circtunstances  of  the  case,  but  it 
could  not  defeat  the  action  where  the  evidence  showed  that  the  lower 
jaw  bone  was  broken,  many  of  his  teeth  knocked  out,  his  face  cut 
and  bruised  and  he  sustained  a  severe  shock  and  injury  to  his  head, 
and  especially  where  the  complaint  did  not  state  that  the  car  in 
fact  struck  him  on  the  right  side  of  the  face,  though  he  so  testified. 

Gingerly  v.  Phelps  Stone  St  Supply  Co., Mo.  App. ,  200  Southwestern 

400,  p.  401. 


DAMAGES  FOR  INJURIES  TO  MINERS. 

ELEMENTS  OF  DAMAGES. 
MEASURE   OP  DAMAGES — INSTRUCTIONS. 

In  an  action  by  a  boy  16  years  of  age  for  damages  for  injuries 
sustained  while  working  in  a  mine,  an  instruction  by  the  court  is  not 
reversible  error  because  it  authorized  the  jury  to  consider  *'how  far, 
if  at  all,  the  injuries  now  or  will  inconvenience"  the  complainant, 
where  the  court  in  the  same  instruction  charged  the  jury  as  to  "  the 
extent  of  the  diminishing  and  impairing  of  his  earning  powers  after 
attaining  his  majority,  if  any." 

Jackson  Hill  Coal  &  Coke  Co.  v.  Van  Uentenryck, Ind.  App. ,  120  North- 
eastern 664,  p.  669. 

ACTION  BY  MINOR — RECOVERY   FOR   LOSS  OF   WAGES. 

In  an  action  by  a  boy  16  years  old  for  damages  for  injuries 
received  while  working  in  a  mine  the  court  properly  instructed  the 
jury  that  the  plaintiff  could  not  recover  for  any  loss  of  wages  or 
inability  to  labor  during  the  period  previous  to  his  arriving  at  21 
years  of  age. 

Jackson  Hill  Coal  A  Coke  Co.  v.  Van  Hentenryck, Ind.  App. ,  120  North- 
eastern 664,  p.  669. 

EXPENSES   OF  MEDICAL  TREATMENT. 

In  estimatmg  the  amount  of  damages  to  an  injured  miner  the 
jury  may  take  into  consideration  various  elements  including  his 
necessary  expense  for  medical  attention  and  treatment. 

Honey  v.  St.  RegifiMin.  <fe  Smelting  Co., Mo. ,  205  Southwestern  93,  p.  95. 

EXPENSES  OF  TREATMENT — INSTRUCTION. 

In  an  action  by  a  boy  16  years  old  for  damages  for  injuries  sus- 
tained while  working  in  a  mine  the  court  properly  instructed  the 
jury  that  the  plaintiff  was  not  entitled  to  recover  for  the  expenses 
(»f  a  physician,  nurse  hire,  or  any  expenses  in  treating  his  alleged 

injury. 

Jackson  Hill  Coal  &  Coke  Co.  v.  Van  Hentenryck, Ind.  App. ,  120  North- 
eastern 664,  p.  669. 
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PROOF   OF   INJURIES — EXPERT   EVIDENCE — OPINION   OP   WITNESS. 

Wliere  the  injuries  complained  of  are  of  such  a  character  as  to 
require  skillful  and  professional  men  to  determine  the  cause  and 
extent  of  the  injury,  the  question  is  exclusively  within  the  domain 
of  science  and  must  be  determined  by  men  skillful  in  the  science  of 
medicine;  but  this  rule  does  not  apply  where  the  evidence  relates 
to  the  effect  of  the  injury  complained  of  and  the  physical  ability  of 
the  injured  person  to  perform  labor.  In  such  case  a  nonexpert  wit- 
ness after  stating  the  facts  upon  which  the  opinion  is  based  may 
give  an  opinion  as  to  the  effect  of  the  injury  and  the  ability  of  the 
injured  person  to  perform  labor. 

Creek  Coal  Min.  Co.  v.  Paprotta, Okla. ,  175  Pacific  235,  p.  23G. 

ABILITY  TO   PERFORM   LABOR — OPINION   OF   WITNESS. 

The  ability  of  an  injured  person  to  perform  manual  labor  is  not  a 
matter  so  exclusively  within  the  domain  of  medical  science  that 
witnesses  who  were  acquainted  with  the  injured  person  and  had 
opportunity  to  observe  his  ability  can  not  testify  in  reference  thereto. 

Creek  Coal  Min.  Co.  v.  Paprotta, Okla. ,  175  Pacific  235,  p.  236. 

WAGES   PAID   AFTER   INJURY — CREDIT. 

After  an  accident  to  a  coal  miner  the  coal  mine  operator  continued 
to  pay  him  wages  amounting  to  a  large  sum  before  the  miner  com- 
menced his  action  for  damages.  On  the  trial  of  the  case  the  court 
instructed  the  jury  that  if  it  found  in  favor  of  the  plaintiff  for  a  sum 
in  excess  of  the  amount  of  the  payments  made  then  credit  shoiild 
be  given  on  the  verdict  for  the  sum  so  paid. 

James  v.  Winnifred  Coal  Co., Iowa ,  169  Northwestern  120,  p.  125. 

OCCUPATIONAL  DISEASE. 

An  "occupational  disease"  suffered  by  a  miner  as  distinguished 
from  a  disease  caused  or  superinduced  by  natural  wrong  or  injury 
is  a  disease  which  is  a  usual  incident  or  result  of  the  particular  em- 
ployment in  which  the  miner  was  engaged  as  distinguished  from  a 
disease  which  is  caused  or  brought  about  by  the  employer's  failure 
in  his  duty  to  furnish  him  a  safe  place  to  work.  A  wrongful  injury 
which  operates  to  destroy  or  undermine  or  impair  the  health  of  a 
miner  is  no  less  actionable  than  is  a  wrong  from  which  the  miner 
sustains  wounds  or  bruises  or  broken  bones. 

Gay  V.  Hocking  Coal  Co., Iowa ^  169  Northwestern  360,  p.  362. 
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BBLEASi:  OF  DAMAGES — ^SUBSEQUENT   COMPLICATIONS. 

A  release  of  dunages  by  an  injured  miner  on  payment  of  a  com- 
)aralively  small  sum  can  not  be  extended  to  cover  the  loss  of  a  leg 
ind  other  severe  injuries  not  connected  with  the  particular  injury 
contemplated  by  both  parties  at  the  time  the  release  was  executed 
md  for  injuries  that  developed  after  the  release  was  executed.  It 
-an  not  be  assumed  that  a  healthy  man  in  the  prime  of  life,  dependent 
ipon  a  calling  which  requires  unusual  physical  strength,  intended  to 
iccept  t200  as  full  compensation  for  the  permanently  helpless  condi- 
lion  which  subsequently  arose. 

Gold  Hunter  Min.  &  Smelting  Co.  v.  Bowden,  252  Federal  388,  p.  391. 

SETTLEMENT   AND  RELEASE — FRAUD   IN   OBTAINING. 

Wh^e  a  miner  had  been  injured  and  while  in  a  hospital  confined 
in  his  bed  suffering  from  the  injury  and  under  the  effects  of  chloro- 
lorm,  the  assistant  superintendent  of  the  mine  operator  visited  him 
[or  the  purpose  of  obtaining  a  release  of  damages  for  the  injuries. 
rhe  assistant  superintendent  looked  after  insurance  for  the  miners 
and  had  adjusted  insurance  for  the  injured  miner  before  and  informed 
the  injured  miner  that  he  had  come  to  see  about  his  insurance.  The 
injured  miner  believed  that  the  business  related  solely  to  the  insur- 
ance and  when  he  signed  the  instrument,  the  pretended  release,  he 
thought  he  was  signing  an  instrument  to  get  his  insurance.  The  evi- 
dent purpose  of  the  assistant  superintendent  was  to  obtain  an  ad- 
vantage to  which  the  mine  operator  was  not  entitled,  and  a  release  of 
damages  tmder  such  circumstances  is  fraudulent  and  can  not  operate 
to  defeat  an  action  by  the  injured  miner  for  damages. 

Dovich  V.  Chief  Conaolidated Min.  Co., Utah ,  174  Pacific^?,  p.  631. 

SETTLEUEMT  OF  DAMAGES — ^FRAUD  IN  OBTAINING   RELEASE. 

Settlements  of  damage  cases  between  employers  and  employees 
are  to  be  encouraged,  but  disingenueusness  and  unfairness  on  the  part 
of  eith^  are  repieh^isible.  Settiements  procured  by  fraud  and  by 
talse  representations  as  to  Uie  objects  of  the  settlement  would  not  be 
binding  upon  an  injured  employee. 

Dovich  V.  Chief  Conaohdated  Min.  Co., Utah ,  174  Pacific  627,  p.  631. 

RELEASE  OBTAINED  BY  FRAUD — PROOF — INSTRUCTION. 

In  an  action  by  a  miner  for  damages  for  injuries  a  release  of  all 
damages  was  pleaded  as  a  defense.  The  plaintiff  alleged  that  the 
release  was  procured  by  fraud.  The  court  instructed  the  jury  to  the 
effect  that  before  they  coidd  disregard  tiie  release  on  the  ground  of 
|raud  ife  must  appear  by  evidence  that  is  clear,  cogent,  and  convinc- 
ing that  fraud  was  practiced  upon  the  plaintiff  and  he  was  thereby 
led  into  the  execution  of  the  instrument.    On  appeal  the  court  says 
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of  this  instruction:  /'The  words  'clear,  cogent,  and  convincing '^denote 
something  more  than  a  mere  preponderance.  If  such  words  were 
used  in  an  ordinary  civil  case  and  excepted  to  by  the  losing  party,  we 
believe  the  exception  would  be  well  taken  for  the  reason  that  they  do 
imply  something  more  than  a  mere  preponderance,  and  a  preponder- 
ance is  all  that  is  ordinarily  required.  We  are  not  conceding  that 
more  than  a  preponderance  was  required  in  the  present  case.  For 
the  reasons  above  stated  this  assignment  should  not  prevail." 

Dovich  v.  Chief  Consolidated  Min.  Co., Uteh ,  174  Pacific  627,  p.  631. 

DAMAGES  NOT  EXCESSIVB. 

INSTANCES. 

An  award  of  SI, 000  will  not  warrant  the  reversal  of  a  judgment  as 
excessive  in  an  action  by  a  boy  16  years  of  age  injured  in  a  mine  where 
it  was  shown  that  his  leg  was  broken,  his  spinal  column  wrenched  and 
strained,  and  that  in  healing  the  bones  of  his  leg  were  so  united  that 
his  leg  was  bent  or  bulged  forward. 

Jackson  Hill  Coal  &  Coke  Co.  v.  Van  Hentenryck, Ind.  App. ,  120  North- 
eastern 664,  p.  669. 

A  boy  16  years  old  driving  a  rock  car  in  a  stone  quarry  was  injured 
by  having  some  of  his  teeth  knocked  out,  his  lower  jaw  broken  so  that 
it  had  to  be  wired  up  in  such  a  way  that  he  could  only  get  sustenance 
for  many  weeks  by  drawing  it  through  his  teeth;  his  face  was  cut, 
bruised,  and  contused,  and  he  sustained  a  severe  shock  and  injury  to 
his  head  and  suflfered  severely  in  other  parts  of  his  body.  There  was 
a  nervous  jerking  of  the  leg  and  arm  and  a  lack  of  perfect  approxima- 
tion of  the  teeth  which  could  never  be  rectified.  A  verdict  of  S4,500 
for  these  injuries  was  not  excessive. 

Gingerly  v.  Phelps  Stone  A  Supply  Co., Mo.  App.   ,  206  Southwestern 

400,  p.  402. 

A  verdict  for  $25,000  was  approved  where  the  evidence  showed 
that  a  miner  was  struck  with  a  quantity  of  rocks  and  stones  from  a 
blast  that  resulted  in  the  loss  of  both  eyes,  the  total  loss  of  the  hearing 
in  one  ear,  an  impairment  of  the  other,  some  destruction  of  the 
molar  bones  of  the  jaw,  and  a  wound  in  one  shoulder. 

United  Verde  Copper  Co.  v.  Kuchn,  253  Federal  425,  p.  427. 

DAMAGES  EXCESSIVE. 

INSTANCES. 

An  assessment  of  $15,000  damages  for  the  loss  of  one  leg,  ampu- 
tated some  6  inches  above  the  ankle,  and  also  the  loss  of  the  little 
finger  on  the  right  hand,  was  held  to  be  excessive.  A  remitter  of  $5,000 
was  ordered  on  condition  that  the  judgment  be  aflSrmed  for  $10,000. 

Johnson  v.  Waverly  Brick  &  Coal  Co., Mo. ,  205  Southwestern  615,  p.  618. 


INTERSTATE  COMMERCE. 

workmen's    compensation    act — APPLICATION    TO    EMPLOYEES. 

The  fact  that  a  natural  gas  company  was  engaged  in  interstate 
commerce  in  transporting  natural  gas  from  West  Virginia  into 
Ohio  does  not  prevent  the  application  of  the  workmen's  compensa- 
tion act  of  West  Virginia  to  an  employee  injured  while  assisting  in 
the  location  of  a  derrick  at  one  of  the  company's  weUs,  where  such 
injured  person  and  those  working  with  him  were  engaged  in  work 
wholly  within  the  State  of  West  Virginia  and  which  work  was  only 
incidental  to  the  actual  transportation  of  the  gas. 

Suttle  V.  Hope  Nat.  Gae  Co., W.  Va. ,  97  Southeastern  429,  p.  433. 

COMPENSATION     ACT — POWER     OF     STATE — COMPENSATION. 

With  respect  to  the  employees  of  an  employer  engaged  in  inter- 
state commerce  a  State  has  full  and  exclusive  power  to  prescribe  a 
method  of  compensation  for  all  employees  whose  work  is  wholly 
intrastate  and  clearly  separable  and  distinguishable  from  work  in 
interstate  commerce.  A  State  also  has  permissive  power  to  pre- 
scribe a  method  of  compensation  within  the  field  belonging  primarily 
to  Congress  until  the  latter  has  exercised  its  superior  power  covering 
the  same  subject. 

Suttle  V.  Hope  Nat.  Gas  Co., W.  Va. ,  97  Southeastern  429,  p.  431. 

NATURAL    GAS — TRANSPORTATION    BETWEEN    STATES. 

Natural  gas  is  a  commodity  as  much  so  as  coal  and  when  trans- 
ported through  conduits  to  market  becomes  the  subject  of  interstate 
or  intrastate  commerce  accordingly  as  the  transportation  between 
the  place  of  production  and  distribution  and  sale  is  in  different  States 
or  in  the  same  State. 

Suttle  V.  Hope  Nat.  Gas  Co., W.  Va. ,  97  Southeastern  429,  p.  431. 

STORAGE   OF   EXPLOSIVES — POWER   OF   CITY. 

The  Statute  of  the  United  States  (Rev.  Stat.,  sees.  4278,  4279) 
regulates  the  transportation  of  explosives  as  to  foreign  and  inter- 
state commerce;  but  the  statute  does  not  prohibit  a  city  from  desig- 
nating places  in  a  harbor  where  explosives  in  the  course  of  transporta- 
tion in  foreign  or  interstate  commerce  shall  be  deposited  or  kept. 

City  of  Seattle  v.  Lloyd's  Plate  Glass  Ins.  Co.,  253  Federal  321,  p.  323. 

161 


/ 


EXPLOSIVES. 

CARE   BEQUIRED   FOB  SAFETT. 

In  the  employment  of  inherently  dangerous  agencies  such  as 
powder  or  other  explosives  it  is  the  duty  of  the  employer  to  exercise 
a  degree  of  care  for  the  safety  of  his  employees  commensurate  with 
the  danger  reasonably  to  be  anticipated. 

De  NardoT.  StephensJackson  Co., Pa, ,  104  Atlantic  584,  p.  585. 

DANOEK — UNSAFE   PLAGE — WABNINO. 

A  mine  operator  using  a  highly  dangerous  explosive  in  his  mine 
thereby  renders  the  place  unsafe,  unless  proper  rules  are  made  for 
the  handling  of  the  explosive  and  proper  warning  is  given  of  an 
intended   blast. 

United  Verde  Copper  Co.  v.  Kuchn,  253  Federal  425,  p.  426. 

See  Hendrickaonv.  United  States  Gypsum  Ck>.,  133  Iowa  89, 110  Northwestern  322. 

MINE   OPEBATOR's    DUTY   TO    WARN — ^DELEGATION   OF   DUTY. 

In  the  use  of  explosives  in  a  jurisdiction  where  the  fellow  servant 
rule  has  been  abolished  by  statute,  the  law  imposes  upon  an  employer 
or  a  mine  operator,  under  the  safe  place  rule,  a  responsibility  he  can 
not  delegate  to  others  and  determines  his  liability  for  the  negligence 
of  a  fellow  servant. 

United  Verde  Copper  Co.  v.  Kuchn,  253  Federal  425,  p.  427. 

NEGLIGENCE — LIABILITY. 

The  owner  of  a  foundry  kept  a  tank  of  naphtha  in  the  street  of  a 
city.  The  fact  that  the  naphtha  was  kept  in  the  street  and  had  no 
sign  painted  thereon,  as  required  by  the  city  ordinance,  will  not  of 
itself  prevent  a  recovery  by  the  plaintiff  against  a  railroad  company 
for  n^ligently  backing  a  car  against  the  naphtha  tank,  causing  an 
explosion  and  the  destruction  of  the  owner's  property  and  the  injur}' 
complained  of. 

Kupferle  Foundry  Co.  v.  St.  Louis  Merchant  Bridge,  etc.,  E.  Co., Mo. . 

205  Southwestern  57,  p.  58. 

AOCESSIBILrrY  TO   CHILDREN — NEGLIOENGS. 

A  mining  company  stored  its  explosives  and  dynamite  caps  in  an 
open  box  kept  at  the  side  of  a  building  and  in  plain  view  from  a 
path  over  which  the  public,  including  children,  passed,  without 
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notice  or  warning  of  any  kind  and  with  knowledge  that  large  num- 
bers of  children  and  adults  passed  over  the  path  and  near  the  box 
of  dynamite  caps.  Under  such  circumstances  the  mining  company 
was  held  liable  for  injuries  to  a  child  8  years  old  caused  by  the  explo- 
sion of  a  dynamite  cap  taken  from  the  box. 

Anderson  v.  Newport  Min.  Co., Mich. ,  168  Northweetem  523,  p.  524. 

EXPOSED  DTNAMrrE  CAPS — INJURY  TO  BOY. 

A  city  while  digging  a  sewer  made  excavations  by  the  use  of  ex- 
plosives, using  dynamite  and  dynamite  caps  for  this  purpose.  At 
the  end  of  a  day's  work  the  foreman  placed  an  unlocked  box  of  dyna- 
mite caps  on  adjoining  premises.  A  boy  9  years  old,  son  of  the 
owner  of  the  premises,  was  attracted  by  the  box  of  caps,  took  two 
of  the  caps,  and  in  attempting  to  solder  them  together  caused  them 
to  explode,  lacerating  one  hand  so  that  amputation  was  necessary, 
and  receiving  injuries  to  his  eye,  face,  and  other  parts  of  his  body. 
The  father,  as  the  owi^r  of  the  premises,  did  not  know  that  the 
employees  of  the  city  had  placed  the  box  of  caps  on  his  premises. 
Under  these  circumstances  the  act  of  the  foreman  in  leaving  the  box 
of  dynamite  caps  on  the  premises  accessible  to  the  boy  was  the 
proximate  cause  of  the  injury,  for  which  the  city  was  Uable  in 
damages. 

City  of  Lubbock  v.  Bagwell, Tex.  Civ.  App. ^  206  Southwestern  371,  p.  372. 

POWEB  OP  CITY  TO  REGULATE. 

A  city  has  no  power  or  authority  absolutely  to  prohibit  the  use  of 
such  products  in  the  city;  but  a  city  possesses  power  merely  to 
regulate  the  use,  sale,  and  disposition  of  explosives.  A  city  ordi- 
nance attempting  to  regulate  the  storage  of  explosives  will  not  be 
enforced  and  will  be  held  invalid  as  unreasonable  where  its  enforce- 
ment would  absolutely  prohibit  the  use  or  storage  of  any  such  explo- 
sives as  gasolines,  benzines  and  napthas. 

Standard  Oil  Co.  v.  City  of  Birmingham, Ala. ,  79  Southern  489,  p.  <.d2. 

VALrorrr  of  cmr  ordinance  requiring  inspection. 

A  city  ordinance  provided  that  gasolines,  benzines,  and  napthas 
kept  for  sale  should  be  tested  by  inspectors  and  that  they  ''shall 
have  a  specific  gravity  at  60  degrees  Fahrenheit  of  not  less  than  68 
nor  more  than  84."  The  ordinance  as  enacted  and  published  is  void 
for  uncertainty  because  imreasonable  and  incapable  of  performancci 
as  it  requires  the  oils  or  the  products  mentioned  to  be  more  than 
twice  as  heavy  as  the  heaviest  substance  known  to  science;  and 
under  such  an  ordinance  a  city  can  not  collect  and  enforce  its  fees 
for  inspection. 

Standard  Oil  Co.  v.  City  of  Birmingham, Ala. ,  79  Southern  489,  p.  490. 
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TRANSPORTATION — REGUI-ATION   BY   CITY. 

The  United  States  Revised  Statutes,  sections  4278  and  4279, 
regulating  the  transportAtion  of  nitroglycerin  and  other  explosives 
in  respect  to  foreign  or  interstate  commerce,  expressly  declares  that 
these  sections  shall  not  be  construed  to  prevent  any  State  or  city 
from  regulating  or  from  prohibiting  the  traffic  or  transportation  of 
nitroglycerin  or  the  explosives  named.  These  sections  do  not  deprive 
a  city  of  the  right  to  designate  places  in  a  harbor  where  such  explosives 
may  be  stored  or  kept  if  it  is  not  a  burden  to  either  foreign  or  interstate 
commerce. 

City  of  Seattle  v.  Lloyd's  Plate  Glass  Ins.  Co.,  263  Federal  321,  p.  323. 

NAPTHA   TANK   IN    STREET — LIABILITY   FOR  EXPLOSION. 

The  operator  of  a  foimdry  kept  a  naptha  tank  in  a  street  within  a 
few  feet  of  his  property.  A  railroad  company  having  a  spur  track  in 
the  street  negligently  ran  a  car  off  the  end  of  the  track  and  against 
the  naptha  tank,  causing  an  explosion  and  the  destruction  of  the 
owner's  property.  The  fact  that  the  railway  employees  did  not 
know  that  the  tank  contained  naptha,  an  explosive,  will  not  protect 
the  railroad  company  from  liability  for  damages  caused  by  the 
explosion  resulting  from  its  negligence. 

Kupferle  Foundry  Co.  v.  St.  Louis  Merchant  Bridge,  etc.,  R.  Co., Mo. , 

205  Southwestern  57,  p.  58. 


PUBLICATIONS  RELATING  TO  MINING  LAWS. 

A  limited  supply  of  the  following  publications  of  the  Bureau  of 
Mines  has  been  printed  and  is  available  for  free  distribution  until 
the  edition  is  exhausted.  Requests  for  all  publications  can  not  be 
granted,  and  to  insure  equitable  distribution  applicants  are  re- 
quested to  limit  their  selection  to  publications  that  may  be  of  espe- 
cial interest  to  them.  Bequests  for  publications  should  bo  addressed 
to  the  Director,  Bureau  of  Mines. 

The  Bureau  of  Mines  issued  a  list  showing  all  its  publications 
available  for  free  distribution  as  well  as  these  obtainable  only  from 
the  Superintendent  of  Documents,  Government  Printing  Office,  on 
payment  of  the  price  of  printing.  Interested  persons  should  apply 
to  the  Director,  Biu^eau  of  Mines,  for  a  copy  of  the  latest  list. 

PUBUCATIONS   AVAILABLE   FOR   FREE  DISTRIBUTION. 

Bulletin  75.  Rules  and  regulations  for  metal  miners,  by  W.  R.  Ingalls  and  others. 
1015.     296  pp.,  1  fig. 

Bulletin  90.  Abstracts  of  current  decisions  on  mines  and  mining,  December,  1913, 
to  September,  1914,  by  J.  W.  Thompson.    1916.     176  pp. 

Bulletin  101.  Abstracts  of  current  deciedons  on  mines  and  mining,  October,  1914, 
to  April,  1915,  by  J.  W.  Thompson.    1915.    138  pp. 

Bulletin  118.  Abstracts  of  current  decisions  on  mines  and  mining,  reported  from 
October  to  December,  1915,  by  J.  W.  Thompson.    1916.     74  pp. 

Bulletin  126.  Abstracts  of  current  decisions  on  mines  and  mining,  reported  from 
January  to  April,  1916,  by  J.  W.  Thompson.     1916.    90  pp. 

Bulletin  164.  Abstracts  of  current  decisions  on  mines,  reported  from  September 
to  December,  1917,  by  J.  W.  Thompson.    1918.    147  pp. 

Bulletin  169.  Mining  laws  of  Illinois,  annotated,  by  J.  W.  Thompson.  1918. 
464  pp. 

Bulletin  172.  Abstracts  of  current  decisions  on  mines  and  mining  reported  from 
January  to  May,  1918.     160  pp. 

Bulletin  174.  Abstracts  of  current  decisions  on  mines  and  mining  reported  from 
May  to  September,  1918.    139  pp. 

PUBLICATIONS  THAT  MAY  BE   OBTAINED  ONLY  THROUGH   THE   SUPER- 
INTENDENT  OF  DOCUMENTS. 

Bulletin  61.  Abstracts  of  current  decisions  on  mines  and  mining,  October,  1912, 
to  March,  1913,  by  J.  W.  Thompson.    1913.     82  pp.     10  cents. 

Bulletin  65.  Oil  and  gas  wells  through  workable  coal  beds,  papers  and  discus- 
dons,  by  G.  S.  Rice,  O.  P.  Hood,  and  others.    1913.    101  pp.,  1  pi.,  11  figs.    10  cents. 

Bulletin  79.  Abstracts  of  current  decisions  on  mines  and  mining,  March  to  Decem- 
ber, 1913,  by  J.  W.  Thompson.    1914.    140  pp.    20  cents. 

Bulletin  94.  United  States  mining  statutes,  annotated,  by  J.  W.  Thompson.  1915* 
1772  pp.    In  two  parts,  not  sold  separately.    Cloth,  12.50  per  set;  paper,  $2.00. 
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Bulletin  113.  Abstracts  of  current  decisions  on  mines  and  mining,  reported  from 
May  to  September,  1915,  by  J.  W.  Thompson.    1916.     124  pp.     15  cents. 

Bulletin  143.  Abstracts  of  current  decisions  on  mines  and  mining,  reported  from 
May  to  August,  1916,  by  J.  W.  Thompson.     1916.     72  pp.    10  cents. 

Bulletin  147.  Abstracts  of  current  decisions  on  mines  and  mining,  reported  fror.i 
September  to  December,  1916,  by  J.  W.  Thompson.    1916.    72  pp.    10  cents. 

Bulletin  152.  Abstracts  of  current  decisions  on  mines  and  mining,  reported  frcini 
January  to  April,  1917,  "by  J.  W.  Thompson.    1917.    79  pp.    10  cents. 

Bulletin  159.  Abstracts  of  current  decisions  on  mines  and  mining,  reported  from 
May  to  August,  1917,  by  J.  W.  Thompson.    1917.    Ill  pp.    10  cents. 

Technical  Papsr  53.  Proposed  regulations  for  the  drilling  of  oil  and  gas  wells, 
with  comments  thereon,  by  O.  P.  Hood  and  A.  G.  Heggem.  1913.  28  pp.,  2  figa. 
5  cents. 
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BIBLIOGBAPHY  OF  PETROLEUM  AND  ALLIED 

SUBSTANCES,  1917. 


By  E.  H.  BuKRouoHS. 


INTRODUCTION. 

This  btdletm  is  the  third  of  the  series  of  yearly  petroleum  biblio- 
graphies being  published  by  the  Bureau  of  Mines.  The  two  preced- 
ing, Bulletin  149  and  Bulletin  165,  were  for  the  years  1915  and  1916, 
respectively.  In  arranging  the  references  the  same  general  scheme 
has  been  followed,  but  as  in  those  bulletins,  several  changes  and 
additions  have  been  made  in  the  classificajtion,  the  more  important 
being  in  the  classes  "  Development  and  production "  and  "  Refining 
and  refineries."  German  periodicals  for  1917  were  not  procurable 
and  references  to  articles  in  those  and  in  other  foreign  journals 
that  were  not  available  have  been  credited  to  the  sources  from  which 
they  were  procured. 
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bureau  for  assistance  in  arranging  the  references,  and  to  Miss  F.  A. 
Armstrong  for  the  index. 

PUBLICATIONS  EXAMINED. 
SERIALS. 

The  following  list  contains  the  names  of  the  serials  examined  in 
preparing  this  bibliography  and  the  abbreviations  used  in  the  text 

references : 

• 

AiDerican  Chemical  Society,  Journal Jour.  Am.  Ohem.  Soc. 

AiDerican    Gas    Engineering    Journal     (formerly 
American  Gas  Light  Journal) Am.  Gas.  Eng.  Jour. 

American  Institute  of  Mining  Engineers,  bulletin— Bull.  Am.  Inst.  Min.  Eng. 

American   Institute  of  Mining  Engineers,   trans- 
actions  Trans.  Am.  Inst.  Min.  Eng. 

American  Journal  of  Science Am.  Jour.  Scl. 

American  Leather  Chemists  Association,  journal— Jour.  Am.  Leather  Chemists 

Assoc. 
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American  Mining  Congress,  proceedings Proc.  Am.  Mln.  Congress. 

American  Society  of  Civil  Engineers,  proceedings— Proc.  Am.  Soc.  Civ.  Eng. 

American  Society  of  Mechanical  Engineers,  Journal- Jour.  Am.   Soc.  Mech.    Eng. 

American  Society  of  Naval  Engineers,  journal Jour.  Am.   Soc.  Naval    Eng. 

American  Society  for  Testing  Materials,  proceed-Proc.  Am.  Soc.  Test.  Mate- 
ings rials. 

Automobile    (changed    to   Automotive   Industries, 
November,  1917) Automobile. 

Automotive  Industries.     (See  Automobile.)  Autom.  Ind. 

Boletln  del  PetrCleo Bol,  del  Petr61eo. 

California  Academy  of  Sciences,  proceedings Proc.  California  Acad.  Sci. 

Canadian   Engineer Canadian  Englnea*. 

Canadian  Mining  Institute,  bulletin Bull.  Caiiadlan  Mln.  Inst. 

Canadian  Mining  Institute,  transactions Trans.  Canadian  Min.  Inst. 

Canadian  Mining  Journal Canadian  Min.  Jour. 

Chemical  Abstracts Chem.  Abs. 

Chemical  News Chem.  News. 

Chemical  Society,  journal ' Jour.  Chem.  Soc. 

Cleveland  Engineering  Society,  journal Jour.  Cleveland  Eng.  Soc. 

Cornell  Civil  Engineer Cornell  Civ.  Eng. 

Economic   Geology Econ.  Geol. 

Engineer Engineer. 

Engineering Engineering. 

Engineering  and  CJontractingi Eng.  and  Contr. 

Engineering  and  Mining  Journal Eng.  and  Min.  Jour. 

Engineering  News-Record   (consolidation  of  Engi- 
neering News  and  Engineering  Record) Eng.  News-Rec. 

Engineejrs'  Society  of  Western  Pennsylvania,  pro- 
ceedings  ,Proc.     Eng.     Soc.     Western 

Pennsylvania. 

Franklin  Institute,  journal Jour.  Franklin  Inst. 

Gas    Age Gas  Age. 

Gas    Engine Gas  Engine. 

Gas  World Gas  World. 

G6nie  Civil G6nle  Civil. 

Geological  Magazine Geol.  Mag. 

Geological  Society  of  America,  bulletin Bull.  Geol.  Soc,  Am. 

Good   Roads , Good  Roads. 

Horsele&s  Age Horseless  Age. 

Industrial     Management     (formerly     Engineering 
Magazine) Ind.  Management. 

Institution  of  Mining  Engineers,  transactions Trans.  Insf.  Min.  Eng. 

Institution  of  Petroleum  Technologists,  journal Jour.  Inst.  Petroleum  Te<»li. 

International  Marine  Engineering Int  Marine  Eng. 

Journal^  of  Electricity   ( formerly  Journal  of  Elec- 
tricity, Power,  and  Gas) Jour.  Elec. 

Journal  of  Geology Jour.  Geol, 

Journal  of  Industrial  and  Engineering  Chemistry- Jour.   Ind.   and  Eng.   Chem. 

Manufacturers  Record Manufac.  Rec 

Metallurgical  and  Chemical  Engineering Met.  and  Chem.  Eng. 

Mining  and  Oil  Bulletin Min.  and  Oil  Bull. 

Mhilng  and  Scientific  Press Min.  and  Sci.  Press. 

Municipal  Journal Munc.  Jour. 

I^atlonal  Academy  of  Sciences,  proceedings Proc.  Nat,  Acad,  Sci. 
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National  Fire  Protection  Association,  quarterly Nat     Fire    Protect.    Assoc. 

Quart. 

National  Petroleum  News Nat.  Petroleum  News. 

Natural  Gas  and  Gasoline  Journal Nat.  Gas  and  Gasoline  Jour. 

La    Nature La  Nature. 

on  Age Oil  Age. 

OU  and  Gas  Journal Oil  and  Gas  Jour. 

(»il.  Paint,  and  Drug  Reporter Oil,  Paint,  and  Drug  Rep. 

Oil  Trade  Journal Oil  Trade  Jour. 

Oildom Oildom. 

l\»troleum Petroleum. 

IVtroleimi   Age Petroleum  Age. 

IVtroleum  Review Petroleum  Rev. 

Petroleum  World Petroleum  World. 

Power Power. 

Power  Plant  Engineering  (formerly  Practical  En- 
gineer)   Power  Plant  Bng. 

Practical  Engineer  (Changed  to  Power  Plant  En- 
gineering, September,  1917) Prac.  Bng. 

Railway  Age  Gazette Uwy.  Age  Gaz. 

Railway  Review Rwy.  Rev. 

Resources  of  Tennessee Resources  of  Tennessee. 

Revue  g^n^rale  des  sciences  pures  et  appliqu6es_«Rev.  g6n.  Sci. 

Royal  Society  of  Arts,  Journal Jour^  Roy.  Soc.  Arts. 

S.   A:   E.   Bulletin    (changed   to   Journal   of  the 
Society  of  Automotive  Engineers,  July,  1917)  __S.  A.  E.  Bull. 

Scientific  American Scl.  Am.  * 

Si'ientific  American  Supplement Sci.  Am.  Suppl. 

S«)elety  of  Automotive  Engineers,  journal Jour.  Soc.  Auto.  Eng. 

Society  of  Chemical  Industry,  Journal Jour.  Soc.  Chem.  Ind. 

Sttciety  of  Engineers  (Londdh),  transactions Trans.  Soc.  Eng. 

Standard  Oil  Bulletin Standard  Oil  Bull. 

Texaco  Star Texaco  Star. 

Tniversity  of  California,  Department  of  Geology, 

bulletin Bull.  Univ.  California  Dept 

Geol. 

Washingtoii  Academy  of  Sciences,  Journal Jour.  Wash.  Acad.  Sci. 

Western   Engineering West.  Eng. 

Western  Society  of  Engineers,  Journal Jour.  Western  Soc.  Eng. 

Worcester  Polytechnic  Institute,  Journal Jour.     Worcester    Polytech. 

Inst 
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Official  publications  consulted  in  preparing  this  bibliography  were 
as  follows: 

Bureau  of  Mines,  bulletins  and  technical  papers. 

Bureau  of  Standards,  circulars  and  technologic  papers. 

Corps  of  Engineers,  professional  memoirs. 

Geological  Survey,  bulletins,  professional  papers,  geologic  folios,  Mineral 
Resources  of  the  United  States  for  1915. 

r)epartment  of  Agriculture,  bulletins. 

Department  of  Commerce,  Daily  Commerce  Reports. 

Such  reports  of  State  geological  surveys  and  mining  bureaus  and  foreign 
geological  surveys  and  mining  bureaus  as  were  published  in  1917. 
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SCHEME   OP   CLASSIFICATION. 

The  scheme  of  classification  followed  in  arranging  the  references  is 
outlined  below. 

CLASSIFICATION  OF  STTBJECTS. 

MAIN  CLASSES. 

Page. 

000  (jreneral  treatises. 

100  (Countries  and  regions 15 

200  Geology  and  origin 64 

800  Development  and  production 68 

400  Transportation,  storage,  and  distribution 78 

500  Pr9pertles  and  their  determinations 85 

600  Refining  and  refineries 100 

700  UtillzaUon 118 

800  Legislation  and  legal  regulations 140 

900  MisceUaneous 141 

DETAILED  OITTLINE  OF  CLASSIFICATION. 

000    General  treatises 
100    Ck)untries  and  regions. 

(Under   each    locality   follow  the   classification   giv^i   under 
"North  America.") 

110    North  America 

110. 001    Historical  references  and  geographic  occurrence. 
.002    Geology  and  origin. 
.003    Development  and  production. 
.  004    Transportation,  storage,  and  distribution. 
.  005    Properties  and  their  determination. 
.006    Refining  and  refineries. 
.  007    Utilization. 

.008  Statistics  (includes  Field  development,  Crude 
production,  Transportation,  storage  and  distri- 
bution, Refineries  and  refined  products,  (IJon- 
sumption,  Trade  reports,  Financial  and  market 
statistics,  General  review  of  the  industry.) 
.009  Legal  regulations,  economics,  maps,  miscellane- 
ous. 

Ill    United  States. 15 

(Subdivided  like  class  110.) 

111.  1    Appalachian  field 20 

111.  11    Indiana. 
.  12    Kentucky. 
.  18    New  York. 
.14    Ohio. 
.  15    Pennsylvania. 
.16    Wast  Virginia. 
.19    Other    States     (includes    Dela- 
ware, Maryland,  New  Jersey, 
and  Virginia). 
111.2    Illinois  field 24 
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100    Countries  and  regions — Continued. 
110    North  America — Continued. 

111  United  States — Continued.  Page. 

111.  3    Mid-Continent  field 26 

111.  31    Kansas. 

.32    Louisiana  (northern). 

.  33    Oklahoma. 

.34    Texas     (eastern,    central,    and 

northern). 
.39    Other    States    (Includes  Arkan- 
sas,   Iowa,   Michigan,    Minne- 
sota, Missouri,  Nebraska,  and 
Wisconsin). 

111.  4    Gulf  coast  field 32 

111.41    Louisiana   (coastal). 

.42    Texas  (coastal  and  southern). 

111.  5    Rocky  Mountain  field 34 

111.  51    Colorado. 
.  52    Montana. 
.  58    Utah. 
.  54    Wyoming. 

.69  Other  States  (includes  Arizona, 
Idaho,  Nevada,  New  Mexico, 
North  Dakota,  South  Dakota). 

111.  6    Pacific  coast  field 37 

111.61    California. 
.62    Oregon. 
.  63    Washington. 

111.  9    Miscellaneous 41 

111.  91    Alaska. 

.99  Other  States  (includes  Alabama, 
Florida,  Georgia,  Mis£dssippi, 
New  England  States,  North 
Carolina,  South  Carolina,  and 
Tennessee). 

112  Canada 43 

113  Mexico 46 

114  Central  America   (includes  Costa  Rica,  Guatemala, 

Honduras,  Nicaragua,  Panama,  and  Salvador) 49 

115  West  Indies 49 

115.'l    Barbados 49 

.2    Cuba 49 

.  3    Trinidad 50 

.9    Other  islands  (includes  Haiti,  Porto  Rico, 

and  Santo  Domingo) 50 

120    South  America 51 

121  Argentina 51 

122  Peru 52 

129    Other  countries  (Includes  Bolivia,  Brazil,  Chile,  Co- 
lombia, Ecuador,  Falkland  Islands,  the  Guianas, 

Uruguay,  and  Venezuela) 52 

130    Europe 53 

131    Austria-Hungary 53 

133  Germany 53 

134  Great  Britain 54 
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100    Countries  and  regions — Continued. 

130    Europe— Continued.  !•«€«• 

136  Roumania 55 

137  Russia  (includes  Siberia;  Transcaucasia^  and  Turke- 

stan)           56 

138  Turkey  (includes  Turkey  in  Asia) 57 

189    Other  countries   (includes  Balkan  States,  Belgium, 

Denmark,  France,  Greece,  Holland,  Italy,  Norway, 

Sweden,  Spain,  Portugal,  and  Switzerland) 57 

140    Asia 59 

141  China 59 

142  India 59 

143  Japan 60 

149    Other  countries  ( Includes Ai!ghanistan,  Arabia,  Korea, 

Persia,  and  Slam) 60 

For  Asiatic  Russia,  see  Russia  in  Europe. 

150    Africa 61 

160    Oceania  and  Malaysia 62 

161  Australia 62 

162  Borneo,  Java,  and  Sumatra 62 

163  New  Guinea  (Papua) 62 

164    New  Zealand 63 

165    Philippines 63 

169    Other  islands  (includes  New  Caledonia  and  Timor) 

200    Geology  and  origin.     (See  also  class  100) 64 

210    General  and  miscellaneous  geology 64 

220    Stratigraphlc  distribution. 

230    Lithology  of  bituminous  rocks. 

240    Geologic  structure 64 

250    Origin,  theories 64 

251  Inorganic. 

252  Organic. 

260    Accumulation ^L 65 

260. 1    Oil  and  gas  reservoir  pressures. 

270    Applied  geology 66 

270. 1    Determination  of  oil  and  gas  fields. 

300    Development  and  production  (oil  and  gas).     (See  also  class  100) 68 

310    Drilling  (methods,  tools,  and  equipment) 68 

311  Drilling  methods 68 

311. 1    Percussion. 
.  2    Rotary. 

312  Drilling  tools 69 

312. 1    Percussion. 
.  2    Rotary. 

313  Equipment 71 

313. 1    Rigs  and  derricks  and  parts  thereof. 
.  2    Power. 
.  3    Casing  and  fittings. 

313. 31    Protection  against  corrosion. 

314  Control  of  water  and  waste 72 

314. 1    Cement. 
.  2    Packers. 
.  3    Mud  fluid. 
.9    Other  methods. 

315  Control  of  large  wells  and  wells  on  fire 73 
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300    Development  and  prodnction  (oil  and  gas) — Continued, 

310    Drilling  (methods,  tools,  and  equipment) — CJontinued.  P^ge, 

316  Use  of  explosives,  shooting 78 

317  Plugging  and  abandoning. 

318  Records  of  formation,  cost,  etc 78 

320    Production  (methods,  equipment,  and  operations) 78 

321  Flowing  oil  wells. 

322  Pumping  oil  wells 73 

322. 1    Tools  and  equipment 
.2    Power. 
.  3    Operations. 
.  4    Special  pumping  methods. 

323  Other  methods  of  oil  production. 

823. 1    Bailing. 
.  2    Swabbing. 
.3    Airlifts. 

324  Care  of  producing  wells 74 

324. 1    Cleaning  out. 

.2    Heating  and  steaming,  parafUnatlon. 

.  3    Agitating. 

.  4    Use  of  explosives. 

.  5    Operation  of  wells  producing  water. 

.  6    Determination  of  source  of  water. 

.  61    Water  analyses. 

.  62    Dye  tests. 
.  7    Operation  of  wells  with  loose  sand. 
.8    Tools  and  equipmen'^ 
.  9    Miscellaneous. 

325  Gas  wells 75 

328    Records  and  costs. 

330    Production  (gathering  and  treatment) 75 

331  Oil 75 

831.1    Gaging  and 'sampling. 
.2    Gathering  systems. 

.  3    Cleaning  and  treating  for  water,  B.  S.,  etc 
.  4    Disposal  of  refuse. 

332  Gas  and  vapors. 

332. 1    Testing  and  metering. 
.  2    Gathering  systems. 
.8    Compressors  and  condensers. 
.  4    Separation  from  oil  or  water. 

333  Records  and  costs. 

340    Productiveness  of  oil  and  gas  wells  and  lands 76 

341  Natural  factors 76 

341. 1  Character  of  producing  strata. 

.  2  Character  of  oils. 

.  3  Gas  and  gas  pressures. 

.4  Geologic  conditions. 

.  6  Influence  of  water. 

.  6  Causes  of  decline. 

342  Artificial  factors,  stimulation  of  production 76 

342. 1    Mechanical. 
.  2    Spacing  of  wells. 
.  3    Economic. 
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300    Development  and  production  (oil  and  gas) — Continued. 

340    Productiveness  of  oil  and  gas  wells  and  lands— Continued. 

342  Artificial  factors,  stimulation  of  production — Contd. 

342. 4    Stimulation  of  production. 

342. 41    Decrease  of  pressure. 

.  42    Increase  of  pressure  by  air  or  gas. 
.43    Use  of  water. 

343  Records  and  statistics. 

343. 1    Graphic  and  other  recording  methods. 
.2    Productiveness  of  wells. 
.3    Productiveness  of  oil  lands.  Page. 

344  E.stimating  content  of  oil  and  gas  lands 76 

350    Wastes  and  conservation 76 

360    Mining  solid  bitumens 77 

390    Financial  (appraisements,  royalties,  contracts,  costs,  prices)  77 

400    Transportation,  storage,  and  distribution.     (See  also  class  100) '        78 

410  Transportation 78 

411  Pipe  lines  (oil  or  gas) 78 

411. 1    Construction  and  maintenance. 

411. 11    Protection  against  corrosion. 
.2    Station  equipment 
.  3    Line  equipment  and  tools. 

411. 31    Main  lines. 
.  32    Loteral& 
.  4    Operations. 
.  5    Losses. 

.6    Records  and  statistics,  maps. 
.7    Financial,  costs. 

412  Tank  cars  and  tank  wagons 79 

412. 1    Construction  and  maintenance. 
.2    Records  and  statistics. 
.  3    Financial,  costs. 

413  Water  transiX)rtatlon. 

413. 1    Tank  steamera 

413.11    Construction  and  maintenance. 
.12    Records  and  statistics. 
.  13    Financial. 
.  2    Barges  and  other  modes  of  conveyance. 
420    Storage 80 

421  Tanks 80 

421.1    Steel  and  Iron. 
.  2    Concrete. 
.  3    Wooden. 

422  Reservoirs. 

422. 1    Earthen. 

.2    Concrete  lined. 

423  Storage  of  bunker  oils 81 

424  Tank  and  reservoir  equipment 81 

425  Temporary  and  .small  containers 81 

425. 1    E}quipment. 

426  Storage  and  tank  farms. 

427  Losses. 

428  Records,  statistics,  maps. 

429  Financial,  costs. 
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400     Transportation,  storage,  and  distribution — Continued.  P^ge. 

430    Measurements  of  volumes  and  weights,  gaging  and  metering.        82 

440    Fire  hazards  and  prevention 83 

450    Local  distribution 84 

460    Sampling. 

470    Legislation  and  regulation 84 

480    Financial  details. 

490    Miscellaneous 84 

500     Properties  and  their  determination.     (See  also  class  100) 85 

510    Physical  properties. 

511  Molecular  weight. 

512  Optical 85 

512. 1  Befractivity. 
.  2  Polarization. 
.  3    Photochemical. 

513  Density  (specific  gravity)  and  coefficient  of  expansion.       85 

514  Thermal  properties. 

514.1    Specific  heat  and  latent  heats. 

.  2    Boiling  point  and  vapor  pressures.    Evapo- 
ration, volatility,  fractional  distillation. 
.3    Melting  points,  crystallization,   cold  tests, 
congealing  point. 

515  Lubricating  value 85 

518  Other  properties  of  liquids:  Viscosity,  surface  ten- 

sion, capillarity,  diffusion,  filtration,  solubility, 
fractional  precipitation,  emulsion,  adsorption,  com- 
pressibility, electrical  properties 87 

519  Other  properties  of  solids :  Hardness,  ductility,  tough- 

ness, consistency,  penetrometry,  viscosity. 

520     Chemical  properties 88 

521    Thermochemlcal  properties ; 88 

521. 1    Flash  and  burning  points,  ignition  points, 
and  Ignition  mixtures. 
.  2    Calorific  power  and  calorlmetry. 
.3    Illuminating  power,  burning  qualities,  and 

photometry. 
.  4    Thermal  decomposition  or  "  cracking." 
.9    Miscellaneous,  Including  properties  such  as 
heat  of  formation,  heat  of  reaction,  and 
heat  of  fusion. 

523  Elementary  analyses 90 

523.1    Carbon  and  hydrogen. 

.  2    Sulphur- 90 

.  3    Nitrogen. 
•  4    Halogena 

524  Analytical  numbers  (iodine,  bromine,  saponification, 

acetyl,  sulphuric  acid,  adsorption,  etc.) 

525  Hydrocarbons  and  hydrocarbon  derivatives. 

525.1    Oxygmi  compounds. 
525. 11    Cholesterln. 

.  12    Petroleum  acids  and  acid  content. 
.2    Halogen  compounds. 
.3    Beduced  hydrocarbonSj^hydrogenatlon,  and 

catalysis.*^ 
.  4  ,  Nitrogen  derivatives:  ^ 
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500    Properties  and  their  determination — Continued. 
520    Chemical  properties — Continued. 

526  Water  and  solid  impurities,  sand,  B.  S.,  etc. 

527  Ash  content.  Page. 

528  Detection  of  mixtures  and  adulterants 1 90 

529  Miscellaneous  and  specific  tests 90 

530    Physiolofjical  properties 91 

540    Analytical  and  testing  methods;  determination  of  physical 

and  chemical  properties ;  apparatus  and  procedure 91 

550    Power  and  efliclency  tests. 

560    Specifications  for  purchases,  etc 96 

570    Various  species  and  fractions  of  bitumens  and  petroleums—        96 

571  Crude  oils. 

572  Gaseous  products,  including  natural  gas 96 

573  Volatile   fractions,   including  motor  oils,   gasolines, 

naphthas,  benzines 97 

574  Illuminating  oils. 

575  Lubricating,  transformer,  and  switch  oils 9S 

576  Gas  and  fuel  oils,  absorption  oils,  petroleum  resi- 

duums 98 

577  Paraflin.  ozokerite,  ceresin,  vaseline,  montan   wax, 

etc 98 

578  Asphalt,  tars,  etc 99 

579  Shales,  miscellaneous  solid  bitumens,  lampblack,  and 

coke ,  99 

590    Miscellaneous 90 

600    Refining  and  refineries.     (See  also  class  1(X)) 100 

610    Process(*s  and  practices 100 

611  Dehydrating  and  cleaning 100 

612  Distillation  of  liquids 101 

612. 1    Continuous. 
.  2    Batch. 
.  3    With  inert  gases  or  steam. 

613  Cracking  of  liquids  and  vapors 103 

613. 1    Continuous. 
.  2    Batch. 
.3    With  catalyzers. 

.  4    Gasifying,  and  production  of  lampblack  and 
coke. 

614  Distillation  of  solids 108 

614. 1    Oil  shales. 

.  2    Peat  and  lignite. 

615  Condensation 109 

616  Treatment  to  improve  properties 109 

616.1    Chemical   processes 110 

616. 11    Hydrogenation,        halogenation^ 
nitration,  and  catalysis. 
.12    Sulphuric   and   sulphurous    acid 

refining. 
.13    By-products  and  recovery  of  re- 
agents. 
.14    Oxydatlon,       hanlening,       and 

* 

saponification. 
.  15    Bleaching. 
.  19    Miscellaneous. 
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60O    Refining  and  refineries — Continued. 

610    Processes  and  practices — Continued. 

616  Treatment  to  Improve  properties — Continued.  Pa«e- 

6ia  2    Physical  treatment 112 

616. 21  Processes. 

.  211    Filtration,    refrigeration, 

and  compression. 
.  212    Extraction. 

.  213    Emulsiflcation. 

616. 22  Materials. 

.  23    Apparatus. 

.  3    Mechanical 113 

616. 31     Centrifugal. 

.32    Crushers  and   breal^ers. 

617  Recovery  of  gasoline  from  natural  gas 114 

617. 1    Absorption. 
.  2    Compression. 

618  Manufacture  of  carbon  blacl^  from  natural  gas 115 

620    Specific  products  and  their  manufacture 115 

621  Gasoline 115 

622  Lubricants 116 

623  Paraffin,  vaseline,  ceresin,  and  montan  wax 116 

624  Asphalt 116 

625  Medicinal   oils 116 

626  Gas  and  fuel  oils. 

629    Other   products ^— ^ 116 

630    liOBses,  disposal  of  wastes,  fire  hazards  and  prevention 117 

640    Records  and  statistics,  costs 117 

650    Construction,  equipment,  and  materials 117 

660     Refinery  economy. 
690     Miscellaneous. 

700    Utilization.     (See  also  clafes  100) 118 

710    Light 118 

711  Gas  illumination 118 

712  Liquid  fuel  Illumination 118 

713  Solid  fuel  Illumination 118 

720    Heat  and  power 118 

721    Steam  raising 119 

721. 1     On  locomotives. 
.  2    Oh  ships. 

T22    Industrial 119 

722. 1    Metallurgical,  foundry,  and  like  industries. 
.2    Other  uses. 

723  Furnaces. 

724  Burners  and  burner  appliances 120 

725  Internal-combustion  engines  (theory  and  uses) 120 

725.1     Gas  engines. 
.  2    Gasoline  engines. 
.3    Diesel  engines. 
.4    Miscellaneous  heavy-oil  engines. 
.5    Carburetors,  vaporizers,  and  sprayers. 

726  Bitumen  fuels  for  internal-combustion  engines 132 

726. 1    Fuels  for  gas  and  gasoline  engines. 
,2    Fuels  for  heavy-oil  engines. 
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700    Utilization— Continued. 

720    Heat  and  power — Ck>ntinned. 

727  Substitutes  for  bituminous  fuels  in  intemal-combus-    I'aee- 

tion  engines 133 

727. 1    Alcohol. 
.  2    Benzol. 
.4    Tar  and  tar  oils. 
.9    Other  substitutes. 

728  Domestic   heating 135 

730    Structural  uses 135 

731  Pavement  and  road  building  and  maintenance 135 

732  Roofing 13G 

733  Waterproofing  and  preserving 136 

734  Paints  and  paint  vehicles  (including  detection  of  pe- 

troleum substitutes  in  paint  vrfilcles) 137 

740    Lubrication 137 

750    Medicinal  and  pharmaceutical  uses 137 

760    Distribution  and  marketing  methods. 

770    Consumption,  finances,  records  and  statistics,  costs 138 

780    Fire   hazaVds 138 

790    Miscellaneous  uses 138 

791  Boiler  compounds. 

792  Insecticides  and  disinfectants 138 

793  Ore  flotation. 

794  Manufactured  fuels 139 

796    Dyes  and  explosives 139 

796    Soaps 139 

799    Other   uses 139 

800    Legislation  and  legal  regulations.     (See  also  class  100) 140 

810  Exploration. 

820  Development  and  production 140 

830  Transportation,  storage,  and  distribution. 

840  Testing  and  inspection  of  quality. 

850  Refining. 

860  Utilization. 

870  Tariffs. 

890  Miscellaneous. 

900    Miscellaneous 141 

910  Nomenclature. 

920  Bibliographies 141 

930  Organizations  and  institutions. 

940  Expositions  and   exhibitions. 

950  Commerce,  trade,  and  economics. 

960  Directories 141 

990  Other  articles  and  publications 141 
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NORTH  AMERICA  (110).« 
TTHITED  STATES  (111). 

GEOLOGY  AND  OSIOIN. 

8€€  No.  1480. 

HIBTOBICAL  BEFKRENCES  AND  OEOGBAFHIC  OCCXnElBENCES. 

1. .  AsNOLD,  Rau>h.  Conservation  of  the  oil  and  gas  resources  of  the  Americas. 
Proc.  Second  Pan  American  Scientific  Congress,  1915-1916  (Washington, 
1917),  vol.  3,  Conservation  of  Natural  Resources,  pp.  207-237.  Shows  the 
status  and  posslhilltles  of  the  oil  induBtry  in  each  country  of  the  Americas, 
and  discusses  briefly  some  of  the  ways  In  which  oil  reserves  of  these 
countries  may  be  conserved. 

2.  The  petroleum  resources  of  the  United  States.  Smithsonian  Insti- 
tution Ann.  Kept.  1916  (Washington,  1917),  pp.  273-287.  Smithsonian 
Institution  publication  2459.  Reprinted  from  Econ.  GeoL,  vol.  10,  Dec., 
1915,  pp.  695-712. 

3.  Bell,  E.  C.  First  oU  wells  drilled  in  the  United  States.  Oil  City  Derrick 
Supplement,  Dec.  15,  1917,  pp.  23,  25,  27.  History,  by  States,  of  the  early 
oil  wells. 

4.  ScHRADEK,  F.  C,  Stone,  R.  W.,  and  Sanford,  Samuel.  Useful  minerals  of 
the  United  States.  U.  S.  Geol.  Survey  BuU.  624,  1917.  412  pp.  Contains 
lists  of  the  occurrence  of  minerals,  by  States  In  alphabetic  order,  with  a 
glossary  and  index  in  which  the  properties  and  uses  of  the  minerals  are 
given.  Among  the  substances  listed  are  a^halt,  brea,  elaterlte,  gilsonite, 
graliamlte,  maltha,  natural  gas,  oil  shale,  i)etroleum,  and  other  hydrocarbons. 

5-  Shaw,  E.  W.  Petroleum  and  asphalt  in  the  United  States.  Proc.  Second  Pan 
American  Scientific  Congress,  1915-1916  (Washington,  1917),  vol.  3,  Con- 
servation of  Natural  Resources,  pp.  188-199;  discussion,  pp.  200-202. 
General  review  of  the  industry  and  description  of  the  oil  fields.  Includes 
statistical  table  of  petroleum  marketed  in  U.  S.  in  1913  and  1914. 

6.  Winchester,  D.  E.  Oil-shale  in  the  United  States.  Econ.  Geol.  vol.  12, 
Sept,  1917,  pp.  505-518.  Jour.  W^ash.  Acad.  Scl.,  vol.  7,  July  19.  1917, 
pp.  432-433.  (Abstract.)  Defines  and  describes  oil  shale  and  classifies 
shales  of  the  United  States  according  to  their  geologic  age.  Outlines  the 
location,  extent,  and  character  of  oil  shale  of  the  Green  River  formation 
(Eocene)  of  Colorado  and  Utah,  and  considers  the  origin  of  shale  oil.  Dis- 
cusses the  value  of  shale  for  distillation,  and  compares  conditions  in  the 
United  States  with  those  of  the  Scottish  shale  oil  industry. 

See  alio  Nos.  391,  1480. 


*  Figures  in  parentheses  refer  to  classification  numbers ;  see  pages  6-14. 
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DEVELOPMENT  AND  PRODUCTION. 
See  No.  473. 

TSANSPOSTATION. 

7.  MoBBELL,  R.  W.  Developments  in  tanker  construction.  Petroleum  Age, 
vol.  4,  Nov.,  1917,  pp.  31-36.  Trans.  Soc.  Naval  Arch,  and  Marine  £ng., 
vol.  25.  Outlines  especially  development  of  the  shelter-deck  type  of  tanker. 
Discusses  shape  and  arrangement  of  tanks  and  standardization  of  tankers. 

8.  MoBBisoN,  J.  H.    Development  of  American  oil  tankers.    Intemat.  Marine 

Eng.,  vol.  22,  March,  1917,  pp.  105-107;  April,  pp.  157-158.  A  historical 
account  of  developments  since  American  oil  was  first  transported  to  foreign 
countries  in  1864.  Changes  in  1914  in  the  policy  of  the  United  States  Gov- 
ernment toward  American  registry  of  foreign  vessels  are  discussed,  and  a 
summary  is  given  of  oil  carriers  in  American  service  or  under  construction 
in  United  States. 
See  also  No.  543. 

PSOPEBTIES  AND  THEIB  DETERMINATION. 

9.  Odom,  W.  F.,  and  Daviks,  W.  W.  Comparison  of  medicinal  mineral  oils — 
Russian  and  American.  Jour.  Am.  Pharm.  Assoc,  vol.  6,  March,  1917,  pp. 
257-259.  Shows  that  Russian  oil,  for  chemical,  clinical,  and  physical  rea- 
sons, is  better  than  the  American  oil  now  on  the  market. 

See  also  Nos.  4,  742. 

REFININQ  AND  REFINERIES. 

10.  James,  H.  G.  Refining  industry  of  United  States.  Oil  and  Gas  Jour.,  vol. 
16,  Oct.  18,  1917,  pp.  40-42 ;  Oct.  25,  pp.  34-36 ;  Nov.  1,  pp.  38-39,  46;  Nov.  8, 
pp.  38-39,  46;  Nov.  15,  pp.  32,  39;  Nov.  22,  pp.  34,  36;  Nov.  29,  pp.  35-36,  39; 
Dec.  6,  pp.  38,  40 ;  Dec.  13,  pp.  30,  32,  34 ;  Dec.  20,  pp.  40,  46 ;  Dec.  27,  pp.  36, 
3^39.  General  survey  of  conditions  among  refineries  of  the  country,  with 
brief  explanations  of  the  most  important  processes  now  In  use,  and  of  recent 
progress  made  toward  their  perfection.    Chiefly  statistical. 

See  also  Nos.  33,  34,  35,  36,  37. 

UTILIZATION. 

11.  Roosevelt,  F.  D.  The  national  need  of  naval  petroleum  reserves.  Proc. 
Am.  Min.  Congress,  vol.  19,  1916  (published  1917),  pp.  393-396.  Enumerates 
the  advantages  of  oil-burning  vessels  in  the  U.  S.  Navy,  and  considers  the 
necessity  of  a  reserve  supply  of  oil  in  tankage  away  from  the  coast  in  the 
event  of  war ;  of  a  current  supply  in  tankage  at  fueling  ports ;  and  of  a  nat- 
ural underground  protected  reserve  to  insure  supply  "for  the  future  of  oil- 
burning  ships. 

12.  Secretary  of  the  Navy.  Annual  report  for  the  fiscal  year  1916.  Wash- 
ington, 1917.  78  pp.  Discusses  (pp.  31-36)  the  necessity  for  oil  conserva- 
tion In  the  United  States,  the  present  status  of  the  naval  petroleum 
reserves,  and  the  advantages  of  oil-burning  vessels  over  those  using  coal. 

13.  Annual  report  for  the  fiscal  year.  (Including  operations  and  rec- 
ommendations to  Dec.  1,  1917.)  Washington,  1917.  106  pp.  Includes  a 
brief  discussion  (p.  59)  ot  the  protection  of  the  oil  reserves  of  the  country 
for  use  of  the  Navy. 
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STATISTICS. 
QBNERAIi  REVmW. 

14.  DAT,  D.  T.  Petrolenm  and  natural  gas.  Mineral  Industry  daring  1916 
(New  York,  1917),  pp.  582-667.    StaUstical  review. 

15.  Richardson,  Cutfobd.  Asphalt  Mineral  Industry  during  1916  (New 
York,  1917),  pp.  6^76.    Statistical  review. 

FIELD  DEVELOPMENT,  NATURAL  GAS. 

16.  Natural  Gas  and  Gasoline  Jottbnal.  Location  and  description  of  new 
wells  drilled  in  Kentucky,  Tennessee,  Ohio,  Pennsylvania,  West  Virginia, 
Illinois,  Indiana,  Kansas,  Louisiana,  Oklahoma,  and  Texas.  Also  gives 
summary  for  all  fields  by  districts. 

FIELD  DEVELOPMENT,  OIL  AND  GAS. 

17.  Oil  and  Gas  Journal.  Monthly  statement  gives  location  and  initial  produc- 
tion of  completed  wells,  location  of  drilling  wells,  and  summary  for  each 
field,  by  districts,  with  comparisons  for  preceding  months. 

18.  United  States  Geological  Survey.  Mineral  Resources  of  the  United 
States,  part  2,  Nonmetals.    Yearly  report  of  development  by  States. 

IMPORTS  AND  EXPORTS  OF  ASPHALT. 
IMPORTS  AND  EXPORTS  OF  PETROLEUM. 

See  No.  15. 

19.  United  States  Bureau  of  Foreign  and  Domestic  Ck>MMERCE.  Monthly 
summary  of  foreign  commerce  of  the  United  States. 

NEW   INCX)RP0RATI0N8. 

20.  Natural  Gas  and  Gasoline  Journal,.  Monthly  statement  lists  new 
companies,  chiefly  natural  gas  companies,  in  the  United  States.  January- 
December,  1917. 

21-  Oil  Trade  Journal.  Monthly  statement  of  new  charters  granted  to  oil 
companies  in  all  States.    January-December.  1917. 

22.  Petroleum.  Monthly  list  of  recent  incorporations  of  petroleum  producing, 
refining,  and  Jobbing  concerns,  and  gas  companies  in  all  States.  January- 
December,  1917. 

PIPE  LINE  STATISTICS. 

23.  Oil  and  Gas  Journal.  Monthly  report  gives  runs,  deliveries^  and  stocks 
in  Kansas-Oklahoma  field,  Texas  panhandle,  Caddo  district,  Louisiana, 
California,  Pennsylvania,  and  Illinois.    January-December,  1917. 

24.  Petroleum  Age.  Comparative  pipe-line  statistics  for  the  United  States. 
Monthly  statement  of  runs,  d^iveries,  gross  stocks,  and  summary  by  fields. 
January-December,  1917. 

25.  United  States  Geological  Survey.  Mineral  Resources  of  the  United 
States^  part  2,  Nonmetals.    Annual  statistics. 

127128**— 20 2 
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PRICES. 

26.  National  Petroleum  News.  Weekly  statement  of  prices  of  crude 
petroleum  In  all  fields.    January-December,  1917. 

27.  Oil  Age.  Monthly  report  of  prices  of  crude  oil  In  all  fields,  and  of  refined 
products  of  petroleum  In  Los  Angeles.    January-December,  1917. 

28.  Oil  and  Gas  Journal.  Weekly  report  of  prices  throughout  the  United 
States.    January-December,  1917. 

29.  Oil  Trade  Journal.  Monthly  statement  of  crude  and  fuel  oil  prices. 
January-December,  1917. 

80.  Petroleum.  Monthly  report  of  prices  in  all  fields.  January-December, 
1917. 

81.  United  States  Geological  Survey.  Mineral  Resources  of  the  United 
States,  part  2,  Nonmetals.  Annual  report  gives  fluctuations  In  price  for 
each  field  throughout  the  year. 

PRODUCTION. 

82.  United  States  Geological  Survey.  Mineral  Resources  of  the  United 
States,  part  2,  Nonmetals.  Annual  report  of  output  and  value  of  petroleum, 
natural  gas,  natural-gas  gasoline,  and  asphalt,  by  States. 

refining  and  rbfinbbibs. 

88.  Bureau  of  the  Census.  Abstract  of  the  census  of  manufactures,  1914. 
Washington,  1917.  721  pp.  Includes  statistics  of  the  petroleum  refining 
industry. 

84.    Census  of  Manufactures :  1914.    Petroleum,  refining.    Washington. 

1917.  13  pp.  Gives  summary  and  analysis,  with  general  data  compiled  for 
the  industry ;  special  tables  relating  to  materials,  products,  and  methods 
of  mamtfactur^ ;  and  State  comparisons  for  1904,  1909,  and  1914,  and 
detailed  statistics  by  States  for  1914. 

85.  Egloff,  Gustav.  Output  of  gasoline  due  to  cracking.  Oil  and  Gas  Jour., 
vol.  16,  Dec.  20, 1917,  p.  42.  From  figures  of  refinery  products  by  the  Bureau 
of  Mines  (See  No.  37),  calculates  percentages  of  straight-run  and  cracked 
gasoline  for  1916  and  half  of  1917,  on  the  basis  of  the  total  crude  refined 
and  on  the  basis  of  the  total  gasoline  marketed. 

86.  National  Petroleum  News.  Gasoline  yield  for  1917  is  20  per  cent  of 
crude.  Vol.  9,  November,  1917,  p.  15.  Gives  refinery  operations  for  the  first 
six  months  of  1917,  by  months  and  by  fields,  and  adds  a  table  of  percentages 
of  products  produced  to  crude  oil  run  in  the  first  six  months  of  1917. 

87.  Oil  and  Gas  Journal.  Figures  covering  supply  of  gasoline.  Vol.  16, 
Nov.  8,  1917,  p.  34.  Quotes  Bureau  of  Mines  figures,  gives  refinery  oi)era- 
tions  for  the  first  six  months  of  1917,  by  months  and  by  fields,  and  for  the 
whole  of  1916,  by  fields. 

See  also  Noa  10,  47. 

TANKAGE. 

88-39.  Petroleum  Age.  Monthly  statement  gives  summary  of  oil  in  tankage, 
by  fields.    January-December,  1917. 

LEGAL  BEGULATIONS. 

40-41.  United  States  Congress,  House,  Committee  on  Public  Lands.  Ex- 
ploration for  and  disposition  of  coal,  oil,  gas,  etc.  Report  to  accompany 
H.  R.  3232.  Washington,  1917.  11  pp.  65th  Cong.,  2d  sess.  House  Rept. 
No.  206.    Submitted  by  Mr.  Ferris. 
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42.  United  States  Congress,  Special  Joint  Committee  on  General  Leasing 
Bill.  General  leasing  bill.  Proceedings  of  the  special  Joint  conference  of 
the  Committees  on  Public  Lands,  United  States  Congress,  and  representa- 
tives of  the  Departments  of  Justice,  Navy,  and  Interior,  Sixty-fourth  Con- 
gress, 2d  sess.,  on  H.  R.  406,  an  act  to  authorize  exploration  for  and  dispo- 
sition of  coal,  phosphate,  oil,  gas,  potassium,  or  sodium.  Printed  for  the 
use  of  the  Senate  Committee*  on  Public  Lands.    Washington.    1917.    144  pp. , 

Se^  also  Nofl.  190,  1459-1464. 

ECONOMICS. 

• 

43.  Arnold,  Ralph.  General  condition  of  the  petroleum  industry  and  the 
world's  future  supply.  Bull.  Geol.  Soc.  Am.,  vol.  28,  Sept,  1917,  pp.  603-616. 
Outlines  present  conditions  in  the  oil  industry  and  the  problems  confront- 
ing it,  particularly  that  of  future  supply.  Discusses  future  sources  of  oil 
by  countries,  in  geographic  order,  beginning  with  North  America. 

44.    The  world's  oil  supply.    Proc.  Am.  Min.  Congress,  vol.  19,  1916 

(published  1917),  pp.  473-490.  Outlines  the  status  and  possibilities  of  the 
oil  industry  in  the  most  important  producing  countries  of  the  world  (Can- 
ada, United  States,  Mexico,  Ontral  America,  West  Indies,  Colombia, 
Ecuador,  Peru,  Bolivia,  Argentina,  Great  Britain,  France,  Germany,  Italy, 
Austria,  Roumania,  Russia,  Turkey,  Persia,  Arabia,  India,  China,  Dutch 
East  Indies,  Philippine  Islands,  Japan,  Africa),  and  shows  that  the  supply 
is  restricted  and  should  be  carefully  conserved. 

45.  Bedford,  A.  C.  Oil  in  the  war.  Oildom,  vol.  7,  October,  1917,  pp.  483-484, 
486,  488.  Address,  "  Priority  and  distribution."  under  the  general  heading, 
"  How  American  industry  can  help  win  this  war,"  at  convention  of  business 
men,  September,  1917.  Reviews  the  situation  as  to  supply  and  demand  of 
American  petroleum  and  Its  products,  and  suggests  policies  which  should' 
insure  a  sufficient  supply  for  the  needs  of  the  war. 

46.  (X4FP,  F.  G.  Remedies  for  the  petroleum  and  gasoline  situation.  Eng. 
and  Min.  Jour.,  vol.  104,  Aug.  4,  1917,  pp.  196-201.  Discusses  the  present 
shortage  and  various  remedies,  such  as  the  use  of  substitutes,  of  foreign 
oils  and  of  shale  oils,  and  the  discovery  and  development  of  new  fields,  the 
last  two  affording  the  only  permanent  remedy.  Suggests  that  new  develop- 
ment be  under  the  supervision  of  an  efficient  organization  of  geologists. 

47.  Federal  Trade  CJommission.  Report  on  the  price  of  gasoline  in  1915. 
Washington.  1917.  224  pp.  Considers  in  detail  the  various  factors 
of  the  rise  In  price,  such  as  demand  and  supply,  costs  and  margins, 
earnings  and  dividends.  Inequalities  In  competition  and  price,  retail  prices 
and  margins,  and  the  position  of  the  Standard  companies  In  the  industry. 
Recommendations  are  made  for  common  ownership,  pipe-line  control,  pub- 
licity of  statistics,  and  quality  of  product.  Numerous  curves  and  statistical 
tables  are  given. 

47a.  NoBTHBiTP,  J.  D.  Petroleum.  U.  S.  Geol.  Survey  Bull.  666-DD,  1917.  18 
pp.  Advance  chapter  of  Bulletin  666,  "  Our  Mineral  Supplies,"  which  dis- 
cusses the  Important  minerals  of  the  United  States  as  to  supply,  uses  In 
peace  and  In  war,  normal  demand  and  probable  demand  In  war.  This  chap- 
-  ter  takes  up  the  petroleum  industry,  domestic  sources  of  petroleum,  and  the 
influence  of  the  war  on  the  industry. 

48.  Williams,  W.  A.  Present  and  future  in  oil.  Oildom,  vol.  7,  October, 
1917,  pp.  494,  496.  Discusses  present  and  future  .demands  on  the  petroleum 
industry,  and  possible  remedies  for  shortage  of  crude  oil  and  its  products. 
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AFPAIiACHIAN  FUXD. 

HISTORICAL  REFERENCES   AND   GEOGRAPHIC  OCCURRENCE. 

49.  Ashley,  G.  H.  Oil  resources  of  black  shales  of  the  eastern  United  States. 
U.  S.  Geol.  Survey  Bull.  641,  1917,  pp.  311-324.  Published  also  as  separate 
Bull.  641-L,  1917.  Abstract  in  Jour.  Wash.  Acad.  Sci.,  vol.  7,  Nov.  4, 
1917,  pp.  564-565.  Results  of  an  investigation  of  shales  in  several  eastern 
States  to  determine  their  content  of  oil  and  consequent  commercial  possi- 
bilities. Gives  occurrence  of  the  shale  in  these  States,  describes  samples 
taken,  and  gives  table  of  distillation  test  of  the  samplesl 

GEOLOGY  AND  ORIGIN. 

50.  FuLLEB,  M.  L.  Appalachian  oil  field.  Bull.  Geol.  Soc.  Am.,  vol.  28,  Septem- 
ber, 1917,  pp.  617-654.  Gives  historical  summary  of  the  oil  industry  in  the 
Appalachian  field  by  States;  describes  the  geology  of  each  State  of  the 
field ;  discusses  the  origin  of  the  oil  in  the  field,  and  the  relations  of  Ap- 
palachian oil  to  structure;  gives  production  statistics  and  discusses  the 
future  of  the  field  and  the  Influence  of  various  important  factors  on  its 
future  development 

51.  Johnson,  R.  H.,  and  Huntley,  L.  G.  Nature's  wonderfully  prolific  reser- 
voirs. Oil  City  Derrick  Supplement,  Dec.  15,  1917,  pp.  3,  5.  How  practical 
geology  resulted  in  the  development  of  oil  in  the  eastern  United  States. 
Principal  fields  briefly  described. 

See  also  No.  50. 

DEVELOPMENT  AND  PRODUCTION. 

52.  Miu^,  R.  V.  A.,  and  Wells,  R.  C.  The  evaporation  of  water  at  depth  by 
natural  gasea  Jour.  Wash.  Acad.  Sci.,  vol.  7,  May  19,  1917.  pp.  309-310. 
(Abstract.)  A  study  of  the  changes  in  Appalachian  oil-field  waters  during 
the  protluction  of  petroleum  and  natural  gas,  with  conclusions  upon  the 
origin  of  oil-field  brines  and  salt  domes. 

58.  Reeves,  Frank.  The  absence  of  water  In  certain  sandstones  of  the  Ap- 
palachian oil  fielda  Bcon.  Geol.,  vol.  12,  June,  1917,  pp.  354-^378.  Discus- 
sion. October-November,  pp.  610-628,  by  E.  W.  Shaw.  Sufnmary :  "  There 
seems  to  be  good  evidence  that  the  nonwater-bearlng  sandstones  of  tlie 
Gatskill  formation  in  southwestern  Pennsylvania  and  West  Virginia  were 
dried  out  by  the  semlarid  condition  which  existed  during  OatskiU  time, 
which  also  brought  about  the  formation  of  continental '  red  beds.'  In  addi- 
tion to  this  conclusion  and  partly  resulting  from  it,  the  statement  can  he 
made  that  the  facts  observed  do  not  substantiate  the  Idea  h^d  by  some 
geologists  that  there  is  a  disappearance  of  water  with  depth.  It  is  quite 
likely  also  that  the  brines  found  in  oil  fields  and  other  deep-seated  sedi- 
mentary strata  are  connate  watera" 

54.    Origin  of  the  natural  brines  of  oil  fields.    Johns  Hopkins  Univ. 

Circular,  new  series,  No.  3,  March,  1917,  pp.  57-68.  Results  of  a  study  of  the 
brines  found  in  the  Appalachiar  oil  sands,  with  the  conclusion  that  they 
are  connate  o*  oi  oceaL  origin,  and  not  of  meteoric  or  surface  origin. 

55.  RiCHABDsoN,  G.  B.  Note  on  Appalachian  oil-field  brine.  Bcon.  Geol.,  vol. 
12,  January,  1917,  pp.  39-41.  Gives  analyses  of  waters  from  deep  Pennsyl- 
vania sands,,  and  discusses  briefly  the  factors  controlling  their  composition. 

56.   Note  on  the  diffusion  of  sodium  chloride  in  Appalachian  oil-field 

waters.  Jour.  Wash.  Acad.  Sci.,  vol.  7,  1917,  pp.  73-75.  Study  of  water 
from  deep  wells  of  western  Pennsylvania. 
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PTIOPBRTIBS  AND  THEIR  DETERMINATION. 

See  No.  49. 

STATISTICS. 

57.  Petboleum  Age.  Monthly  statement  shows  average  daily  production  and 
shipments  in  the  Appalachian  and  Lima-Indiana  fields,  by  months  for  five 
successive  years. 

See  also  Nos.  14-18,  20-38,  50.  | 

INDIANA. 

j 

i 

OEOLOGY  AKD  ORIOIV. 

57a.  Baskett,  Edwabd.  Strnctural  geology.  Indiana  Dept.  Geol.  and  Nat 
Resources,  Forty-first  Annual  Rept.,  1916  (Indianapolis,  1917),  pp.  100-112. 
Classifies  and  describes  oil-field  structures,  and  reviews  field  development 
in  Indiana  during  1916. 

58.  BowNOCKEB,  J.  A.  Petroleum  in  Ohio  and  Indiana.  Bull.  Geol.  Soc.  Am., 
vol.  28,  September,  1917,  pp.  667-676.  Describes  the  principal  oil-producing 
rocks  of  Ohio  and  Indiana,  the  Trenton  limestone  field,  and  thepUnton  sand 
field.  Discusses  Ck>rniferous  rocks  as  a  source  of  oil  in  Indiana,  and  the 
Mississippian  and  Pennsylvanian  as  sources  of  i)etroleum  in  Ohio  and 
Indiana. 

58a.  Weight,  F.  B.  Oil  and  gas.  Indiana  Dept  Geol.  and  Nat.  Resources, 
Forty-first  Annual  Rept,  1916  (Indianapolis,  1917),  pp.  114-121.  Suggests 
changes  in  the  State  law  in  r^ard  to  shutting  off  water,  plugging  and 
abandoning  wells,  and  drilling  in  coal  areas. 

STATISTICS. 
fiee  Nos.  14-18,  20-38. 

KENTUCKY. 
6S0L0OY  AKD  OBIOIir. 

59.  Bell,  Guy.  Petroleum  prospects  in  Kentucky.  Oil  and  Gas  Jour.,  vol. 
16,  Oct.  25, 1917,  pp.  42-43.  Gives  geologic  facts  in  regard  to  prospective  oil 
areas  of  eastern  Kentucky. 

60.  Gabdner,  J.  H.  Kentucky  as  an  oil  State.  Science,  vol.  46,  Sept.  21,  1917, 
pp.  279-280.  Discusses  future  production  and  its  dependence  on  four  fac- 
tors— structure, '  sand,  water,  and  original  oil.  Concludes  that  the  State 
will  not  rank  high  in  production  but  valuable  deposits  may  be  found. 

81.  Jones,  J.  W.  Report  on  Estill  County  oil  fields.  Oil  and  Gas  Jour.^  vol. 
15,  Apr.  5,  1917,  pp.  30-31.  Gives  geologic  structure,  topographic  descrip- 
tion, operating  methods,  and  pipe-line  facilities. 

62.  MnxER,  A.  M.  Table  of  geological  formations  for  Kentucky.  Lexington, 
Ky..  1917.    7  pp. 

68.  National  Petroleum  News.  Find  five  oil-bearing  strata  in  Kentucky. 
Vol.  9,  October,  1917,  pp.  98-99.  Describes  anticlines  in  eastern  part  of  the 
State. 

64.  Petroleum  Age.  Kentucky  to  be  wildcatters*  paradise.  Vol.  4,  February, 
1917,  pp.  24a-24d.  Describes  present  conditions  of  development  and  future 
prospects  of  the  Irvine  pool. 

65.  Sears,  M.  A.  Paint  Creek  Dome  in  eastern  Kentucky,  Oil  and  Gas  Jour., 
vol.  15,  May  31,  1917,  pp.  30,  35.  A  geological  description  of  the  region,  and 
history  of  its  development 
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66.  Shaw,  E.  W.  The  Irvine  oil  field,  EstlU  County,  Ky.  U.  S.  Geol.  Survey 
Bull.  661-D,  1917.  51  pp.  A  detailed  geological  study  of  the  field,  with 
suggestions  for  prospecting.  Gives  statistics  of  production,  well  data, 
analysis  of  the  oil,  and  the  comiiosltion  of  Ohio  black  shale  found  in  the 
Irvine  field.    Abstract  in  Jour.  Wash.  Acad.  Sci.,  vol.  7,  Oct.  4.  1917,  p.  514. 

Development  ant>  pboduction,  see  Nos.  61,  66 ;  Tbanspobtation,  see  No.  61 ; 
Pboperties  and  their  determination,  see  No.  66;  Refining  and  kefikeruss, 
see  No.  173 ;  Statistics,  see  Nos.  14r-18,  20-38,  66. 

NEW  YORK. 

Geology  and  origin,  see  No.  74. 

PBOPEBTZSS  AND  THEIR  DETEBlOirATZOH. 

67.  Engineering  and  CtoNTBAcriNO.  New  York  specifications  for  emulsified 
asphalt.  Vol.  48,  July  4,  1917,  p.  9.  Specifications  of  the  State  Commis- 
sioner of  Highways  of  New  York,  1916. 

68.  National  Petroleum  News.  How  New  York  City  buys  its  lubricants. 
Vol.  8,  January,  1917,  pp.  26-30.  Tells  of  specifications  drawn  up  by  the 
municipal  bureau  of  standards  for  lubricating  oils  for  the  city.  Quotes 
specifications  for  motor  oils. 

Utilization,  see  Nos.  67,  68 ;  Statistics,  sec  Nos.  14-18,  20-38. 

OHIO, 

GEOLOGY  AKD  ORZGIK. 

69.  CrOLDMAN,  M.  I.  Results  of  the  microscopic  examination  of  some  rocks 
from  the  oil  fields  of  southeastern  Ohio.  Jour.  Wash.  Acad.  Sci.,  vol.  7, 
May  19,  1917,  pp.  310-311.  (Abstract.)  Results  of  an  investigation  "  to 
find  any  characters  of  the  rocks  that  might  bear  on  the  distribution  of  oil 
in  them,*'  and  of  a  study  of  the  early  stages  of  metamorphism  and  their 
relation  to  geologic  conditions. 

70.  Geabau,  a.  W.  Age  and  stratigraphic  relations  of  the  Olentangy  shale  of 
central  Ohio,  with  remarks  on  the  Prout  limestone  and  so-called  Olentangy 
shales  of  northern  Ohio.    Jour.  Geol.,  vol.  25,  May-June,  1917,  pp.  337-343. 

71.  Panyity,  L.  S.  ^he  southern  extremity  of  the  "Clinton"  gas  pools  in 
Ohio.  Bull.  Am.  Inst.  Min.  Eng.,  June,  1917,  pp.  963-967.  Trans.,  vol.  57, 
1918,  pp.  984r-988.  Geological  description  of  this  region,  and  account  of  oil 
and  gas  development.  Bng.  and  Min.  Jour.,  vol.  104,  Aug.  4,  1917,  pp.  207- 
208.     (Abstract.) 

72.  Rogers,  G.  S.  The  Cleveland  gas  field,  Cuyahoga  County,  Ohio,  with  a 
study  of  gas  pressure.  U.  S.  Geol.  Survey  Bull.  661-A,  1917.  68  pp.  Gives 
history  and  development  of  the  field,  stratigraphy  and  structure,  gas  re- 
sources, and  a  detailed  discussion  of  the  decline  of  wells  and  the  factors 
controlling  production  and  life.  Abstract,  Jour.  Wash.  Acad.  Sci.,  voL  7, 
May  19,  1918,  p.  308. 

73.  Van  Hoen,  F.  R.  Reservoir  gas  and  oil  in  the  vicinity  of  Cleveland,  Ohio. 
Bull.  Am.  Inst.  Min.  Eng.,  January,  1917,  pp.  75-86;  discussion,  April,  pp. 
621-^2.  Transactions,  vol.  56, 1917,  pp.  831-842.  After  an  explanation  of 
the  difference  between  shale  gas  and  reservoir  gas,  a  historical  outline  of 
the  development  of  the  latter  is  given,  and  an  account  of  present  develop- 
ments in  Ohio.  The  chief  producing  sands  are  described,  and  logs  of  repre- 
sentative wells  are  given,  as  well  as  analyses  of  gas  and  distillation  tests 
of  oil  from  wells  in  the  Cleveland  district 
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71  Yerweibe,  W.  a.  Correlation  of  the  Devonian  shales  of  Ohio  and  Pennsyl- 
vania. Am.  Jour.  Sd.,  vol.  44,  July,  1917,  pp.  33-47.  Concludes  that  such 
correlation  Is  a  difficult  problem,  because  paleontology  and  lithology  are 
unsatisfactory  guides;  that  the  750  feet  of  shales  In  central  Ohio  expand 
and  are  stratigraphically  equivalent  to  the  2,700  feet  of  shale  In  western 
Pennsylvania ;  that  the  shales  of  Ohio  should  be  subdivided  into  two  parts 
rather  than  three— the  upper  predominately  black  colored,  and  lower  pre- 
dominately light  colored;  and  gives  correlation  table  of  the  various  sub- 
divisions in  Ohio  and  Pennsylvania  with  those  of  New  York. 

76.    Correlation  of  the  Mississippian  of  Ohio  and  Pennsylvania.    Am. 

Jour.  Sd.,  vol.  43,  April,  1917,  pp.  301-318.  A  detailed  study  of  these  forma- 
tions. Their  correlation  Is  a  problem  not  yet  satisfactorily  worked  out. 
This  paper  attempts  to  correlate  them  in  these  two  areas  preliminary  to  a 
discussion  of  the  Devonian.    Numerous  sections  are  given. 

See  nlso  No.  58. 

Transpobtation,  see  No.  549 ;  Properties  and  theib  determination,  see  No.  763. 

TTTILIZATZOK. 

76.  Wter,  S.  S.  Ohio's  fuel  savings.  Nat.  Gas  and  Gasoline  Jour.,  vol.  11, 
April,  1917,  p.  80.  Considers  the  cost  of  substitutes  for  natural  gas  fuel, 
such  as  coal  gas,  coke-oven  gas,  water  gas,  electricity,  fuel  oil,  gasoline, 
alcohol,  and  acetylene. 

Statistics,  see  Nos.  14-18,  20-38. 

LEGAL  BEOULATZOHS,  EOOHOXIOS. 

77.  Industriai.  Commission  of  Ohio,  Bulletin.  Oil  and  gas  well  law  of 
Ohio.  Vol.  4,  No.  7,  June  1,  1917.  10  pp.  Gives  laws  of  the  State  govern- 
ing the  drilling,  mapping,  and  plugging  of  wells  in  coal-t)earlng  townships. 

78.  Lantz,  G.  N.  Oil  and  gas  wells  in  coal  fields.  Coal  Age,  vol.  11,  Feb.  10, 
1917,  pp.  285-286.  Suggests  Ohio  laws  on  this  subject  as  basis  for  future 
laws  for  Pennsylvania. 

See  also  No.  80. 

7».  McKiBBEN,  G.  L.  The  natural  gas  situation  In  Cleveland  during  the  win- 
ter of  1916-17.  Jour.  Cleveland  Eng.  Soc,  vol.  10,  September,  1917,  pp. 
113-125.  Data  on  present  and  probable  future  production  and  consumption, 
with  a  view  to  finding  a  plan  of  action  by  consumers  and  companies  to 
obtain  satisfactory  service. 

80.  Pritchard,  J.  H.  Review  of  coal  mining  for  1916,  Ohio.  Coal  Age,  vol. 
11,  Jan.  13,  1917,.  pp.  54-57.  Includes  statement  of  the  Ohio  law  which 
rt^ulates  the  drilling  of  oil  and  gas  wells  in  coal  fields. 

PENNSYLVANIA, 

Geology  and  obigin,  see  Nos.  74,  75. 

BEYELOPMEHT  AND  PSODUCTIOH. 

81.  GsAT,  A.  R.  Deep  well  drilling. ,  Proc.  Nat.  Gas.  Assoc.  Am.,  vol.  9,  1917, 
pp.  382-397 ;  discussion,  pp.  397-398.  Nat.  Gas  and  Gasoline  Jour.,  vol.  11, 
August,  1917,  pp.  216-222.  Describes  deep  wells  in  Pennsylvania  and  West 
Virginia,  with  details  and  weli  records. 

82.  On.  AND  Gas  Joubnal.  Drilling  log  of  deep  well  at  McDonald,  Pa.  Vol. 
15,  Mar.  8, 1917.  p.  36.    Gives  log  to  7,214  feet. 

83.  Flooding  of  wells  in  Bradford  field.    Vol.  15,  Feb.  22,  1917,  p.  28. 

Describes  method  used  in  the  Bradford  field  to  force  out  dormant  oil  which 
is  estimated  as  25  per  cc^t  of  the  original  content  of  the  sand. 
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84.  Reeves,  Frank.  Origin  of  the  natural  brines  of  oil  fields.  Johns  Hopkins 
Univ.  Circular,  new  series,  March,  1917,  pp.  57-68.  CJontrlbutlons  to  Geol- 
ogy, 1917,  pp.  255-266.  Shows  that  the  brines  of  Pennsylvania  and  West 
Virginia  are  of  connate  rather  than:  meteoric  origin. 

See  also  Nos.  53.  54,  55,  56. 

TBAVSPOBTATZOH,   BTOBAOE,  AHD  DZSTBIBTmOH. 

85.  Bebnabd,  H.  B.  Natural  gas  pumping  station  at  Roystone.  Power,  vol. 
45,  Apr.  17,  1917,  pp.  514-516.  Gives  details  of  system  operated  by  the 
Pennsylvania  Gas  Co.  at  Roystone,  Pa. 

Statistics,  see  Nos.  14-18,  20-38 ;  Legal  kegulations,  see  No.  78. 

WEST  VIRGINIA. 
OEOLOGY  Am)  OBIOZV. 

86.  Hbnnen,  R.  V.  Clay  and  Braxton  Counties.  "West  Virginia  Geo!  Survey, 
County  Reports,  1917.  883  pp.  Accompanied  by  case  of  geologic  and 
topographic  maps.  Chapter  IX  (pp.  278-454),  on  petroleum  and  natural 
gas,  contains  descriptions  of  the  oil  and  gas  horizons  and  oil  and  gas- 
bearing  sands  in  these  counties,  detailed  well  records  for  each  county,  and 
locations  of  prospective  oil  and  gas  areas. 

87.  Reger,  D.  B.  The  possibility  of  deep-sand  oil  and  gas  lu  the  Appalachian 
geo-syncllne  of  West  Virginia.  Trans.  Am.  Inst.  Min.  Eng.,  vol.  56,  1917, 
pp.  856-871 ;  discussion,  pp.  872-875.  Published  first  in  Bull.  Am.  Inst.  Mln. 
Eng.,  September,  1916,  pp.  1709-1724 ;  discussion,  April,  1917,  pp.  622-^26. 

DEYELOPMEKT  AHD  PBODUCTZOH. 

88.  Fanning,  L.  M.  Ohio  Cities  Gas  Co.*s  refinery  and  oil  producing  properties 
at  Cabin  Creek,  W.  Va.  Oil  Trade  Jour.,  vol.  8,  November,  1917,  pp.  50-55. 
Describes  refinery  equipment  and  interesting  operating  features,  and  gives 
cost  of  construction  and  shipping  facilities.  Describes  the  company's  pro- 
ducing properties,  and  gives  data  on  cost  of  labor,  materials,  and  drilling. 

89.  Natural  Gas  Association  of  America.  Report  of  the  committee  on  con- 
servation. Procee<llngs,  vol.  9,  1917,  pp.  323-330.  Discusses  conservation 
of  natural  gas,  the  muddlng  process,  and  the  recovery  of  natural-gas  gaso- 
line in  West  Virginia,  Oklahoma,  and  Kansas. 

See  also  Nos.  53,  54,  81,  84,  86. 

Refining  and  befinesies,  see  No.  88 ;  Statistics,  see  Nos.  14-18,  20-88. 

XAPS. 

90.  West  Vibginia  Geological  Subvet.  Coal,  oil,  gas»  limestone^  and  iron-ore 
map.    Oct  1, 1917.    Revised  edition.    Shows  oil  and  gas  pools  of  tbe  State. 

See  also  No.  86. 

ILLINOIS  FIELD. 

ILLINOIS. 

OEOLooY  Am)  oRzonr. 

91.  Blatchlet,  R,  S.  Plymouth  oil  field.  Illinois  GeoL  Survey,  BulL  28, 
1917,  pp.  51-53.  Gives  history  of  discovery  of  oil  in  this  field,  well  records, 
and  recommendations  by  the  survey. 


ITNITED  STATES    (111).  25 

9S.  Bbokaw,  a.  D.  Oil  Investigations  In  Illinois  in  1916.  Parts  of  Saline, 
Johnson,  Pope,  and  Williamson  Counties.  Illinois  Geol.  Survey,  Bull.  35, 
1917,  pp.  19-37.  Published  also  as  separate,  In  abbreviateil  form,  1916.  A 
geologic  study  of  the  region  In  relation  to  the  accumulation  of  oil  and  gas, 
with  recommendations  for  future  drilling.  ^ 

98.  BxTTTS,  Chables.  Oil  investigations  in  Illinois  in  1916.  Parts  of  Hardin, 
Pope,  and  Saline  Counties.  Illinois  Geol.  Survey  Bull.  35,  1917,  pp.  75-7a 
Gives  stratigraphy  and  structure  of  the  region,  with  map,  and  locates  pos- 
sible oil-bearing  strata. 

94.  Hinds,  Henry.  Creology  and  economic  resources  of  Colchester  and  Macomb 
quadrangles.    Illinois  Geol.  Survey,  Bull.  30,  1917,  pp.  75-108. 

95.    Oil  and  gas  in  Colchester  and  Macomb  quadrangles.    Illinois  Geol. 

Survey,  Bull.  23,  1917.  pp.  45-50.  Describes  geology  of  these  quadrangles, 
and  oil  and  gas  deposits.    Geological  map  is  appended. 

96.  Kay,  F.  H.  Oil  fields  of  Illinois.  Bull.  Geol.  Soc.  Am.,  vol.  28.  September, 
1917,  pp.  655-666.  Describes  stratigraphy  and  structure  of  the  field,  and 
conditions  which  affect  accumulation  and  oil  content  per  acre,  with  table 
of  total  production  per  acre  for  typical  areaa 

97.    Oil  investigations  in  Illinois  In  1916.    Illinois  State  Geol.  Survey 

Bull.  35,  1917.  78  pp.  Includes  the  following  reports:  Petroleum  in  Illi- 
nois in  1916,  by  F.  H.  Kay ;  Partes  of  Saline,  Williamson,  Pope  and  Johnson 
Counties,  by  A.  D.  Brokaw;  Parts  of  Williamson,  Union,  and  Jackson 
Counties,  by  Stuart  St.  Clair;  The  Ava  area,  by  Stuart  St  Clair;  The 
Centralia  area,  by  Stuart  St  Clair;  Parts  of  Hardin,  Pope,  and  Saline 
Counties,  by  Charles  Butts.    See  also  separate  authora 

98.  St.  CI.AIB,  Stuabt.  Oil  investigations  in  Illinois  In  1916.  Parts  of  William- 
son, Union,  and  Jackson  Counties.  Illinois  Geol.  Survey,  Bull.  35,  1917,  pp. 
39-55.  Results  of  a  reconnaissance  of  the  territory  to  determine  general 
structure,  and  to  map  the  position  and  extent  of  areas  where  structural 
irregularities  Indicated  possible  accumulation  of  oil  and  gas.  Gives  geologic 
description,  with  diagrams  and  maps,  and  recommendations  for  drilling. 

99.    Oil  possibilities  of  Ava  area.     Illinois  Geol.  Survey,  Bull.  35,  1917, 

pp.  57-65.  A  study  of  the  structural  relations  of  the  area,  with  cross  sections 
and  map,  a  record  of  former  drilling  operations,  and  recommendations  as  to 
future  drilling. 

100.    Oil  possibilities  of  Centralia  area.     Illinois  Geol.  Survey,  Bull. 

35,  1917,  pp.  67-73.  (Geologic  study  of  the  area,  with  recommendations  for 
drilling  for  oil  and  gas. 

Development  and  pboduction,  see  No.  96. 

BTATZBTZOS. 

101.  Kat,  F.  H.  Petroleum  in  Illinois  in  1916.  niinois  Geol.  Survey,  Bull. 
35,  1917,  pp.  11-18.  Statistical  review  of  field  development,  production, 
and  prices  in  Blinois  during  1916. 

102.  Skewes,  H.  J.  Mineral  resources  In  Illinois  in  1911  and  1912.  Illinois 
Geol.  Survey  Bull.  23,  1917,  pp.  25-^44.  Statistics  on  petroleum,  natural 
gas,  and  gasoline. 

108.    Mineral  resources  of  Illinois  in  1913  and  1914.    Illinois  Geol. 

Survey,  Bull.  30,  1917,  pp.  23-49.  Includes  statistics  of  petroleum,  natural 
gas,  asphalt,  and  casing-head  gasoline.  Tables  give  the  history  of  oil  pro- 
duction since  1889,  and  the  fluctuation  In  prices  for  the  years  1912-1914. 

Bee  also  Nos.  14-18,  20-38. 
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MID-COin?INENT  FIELD. 

GEOLOGY  AND  ORIGIN. 

104.  Gardner,  J.  H.  The  Mid-Continent  oil  fields.  Bull.  Geol.  Soc.  Am.,  vol. 
28,  September,  1917,  pp.  685-720.  Gives  the  stratigraphy  and  structure  of 
the  field,  by  States.  Discusses  the  origin  of  Mid-Continent  oil  and  the  ac- 
cumulation of  oil  and  gas  in  the  field.  Enumerates  and  discusses  important 
factors  which  create  an  oil  field.  Gives  quality  and  analyses  of  the  petro- 
leum of  each  State  in  the  field. 

105.    The  vertical  component  in  local  folding.     Bull.   Southwestern 

Assoc.  Petroleum  Geologists,  vol.  1,  1917,  pp.  107-109;  discussion,  pp. 
109-110.  Presents  theory  of  vertical  rather  than  lateral  pressures  In  the 
folding  of  stratified  rocks,  and  applies  it  especially  to  Mid-Continent  oil- 
field structures. 

106.  HAGins,  DoRSEY.  A  few  notes  on  the  future  work  of  the  petroleum 
geologist  in  the  Mid-Continent  oil  fields.  Bull.  Am.  Inst.  Min.  Eng., 
October,  1917,  pp.  1793-1795.  Trans.,  vol.  57,  1918,  pp.  891--893.  States 
that  chances  of  finding  new  pools  in  Kansas  and  Oklahoma  are  slights 
therefore  future  work  will  consist  of  the  development  and  extension  of 
areas  already  proved  productive.  Points  out  importance  of  cooperation 
between  geologist  and  operator. 

107.  NowLAN,  H.  H.  Geology  of  the  Mid-Continent  field.  Oil  City  Derrick 
Supplement,  Dec.  15,  1917,  pp.  85-«7,  91.  General  character  of  rock  forma- 
tions and  types  of  structure  found  in  this  field. 

DEVELOPMENT  AND  PRODUCTION. 

108.  Straight,  H.  R.  Methods  of  drilling  used  by  the  Empire  Gas  &  Fuel  CJo. 
in  tlie  Mld-Contin^nt  field.  Doherty  News,  vol.  3,  December,  1917,  pp. 
5-9.  Explains  cable  tool,  rotary,  circulating,  and  combination  systems  of 
drilling.  Describes  methods  used  in  the  Kansas  fields,  such  as  the  use 
of  portable  drilling  machines  for  shallow  wells.  Discusses  the  problems 
of  finding  the  best  method  of  drilling  in  the  soft  Permian  beds  of  western 
Oklahoma,  and  of  drilling  in  the  Pennsylvanian  beds  with  less  casing  than 
usually  is  employed. 

Transportarion,  see  No.  591;  Properties  and  their  determination,  see  No. 
104 ;  Statistics,  see  Nos.  14r-18,  20-38. 

KANSAS. 
HZBTOSICAL  BEFEBEH0E8. 

109.  Ha  WORTH,  Eraskus.  Historical  outline  of  the  oil  and  gas  industry  in 
Kansas.  Kansas  Geol.  Survey  Bull.  3,  1917,  pp.  19-24.  An  outline  of  the 
history  of  the  development  of  oil  and  gas  in  Kansas,  which  was  published 
in  vol.  9  of  University  Geological  Survey,  1908,  followed  by  a  description 
of  recent  oil  development  through  half  of  1917. 

GEOLOGY  AND  ORIGIN. 

110.  Hinds,  Henry,  and  Greene,  F.  C.  Leavenworth-Smithville  Folio,  Missouri- 
Kansas.  U.  S.  Geol.  Survey  Geologic  Atlas  of  the  United  States,  Folio  No. 
206,  1917.  Discusses  in  detail  geology,  mineral  resources,  and  occurrence 
of  oil  and  gas. 
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111.  MooBE,  R.  C,  and  Haynes,  W.  P.  Oil  an4  PA»  resources  of  Kansas. 
Kansas  GeoL  Survey  Bull.  3,  1917.  391  pp.  After  chapters  on  the  general 
geology  of  oil  and  gas  and  their  important  properties,  and  on  production 
methods  used  in  Kansas,  gives  the  general  stratigraphy  of  Kansas,  with  a 
description  of  the  crystalline  rocks  of  the  State.  Discusses  present  de- 
velopment in  the  oil  and  gas  fields,  and  possible  development  in  all  parts 
of  the  State.  The  law  relating  to  oil  and  gas  in  Kansas  is  appended. 
Chapters  are  given  on  the  history  of  the  oil  and  gas  industries  in  Kansas  by 
Erasmus  Haworth,  and  on  the  physical  and  chemical  properties  of  Kansas 
petroleums  by  W.  A.  Whitaker,  F.  W.  Campbell,  and  Clarence  Estes. 

112.  Powers,  Sidney.  Granite  in  Kansas.  Am.  Jour.  Sci.,  vol.  44,  August, 
1917,  pp.  146-150.  Considers  the  age  and  formation  of  granite  deposits 
found  in  wells  drilled  in  Kansas.  Gives  list  of  wells  in  which  granite  was 
encountered,  their  location,  and  the  depths  at  which  the  rock  was  found. 
(See  also  Haworth,  Erasmus,  on  crystalline  rocks  In  Kansas,  Kansas 
Univ.  GeoL  Survey,  Bull.  2, 1915.    33  pp. ) 

118.  Taytjob,  C.  H.  The  granites  of  Kansas.  Bull.  Southwestern  Assoc. 
Petroleum  Geologists,  vol.  1,  1917,  pp.  111-125;  discussion,  pp.  125-126. 
Statement  of  occurrence,  discussion  of  structural  relations,  and  age  of 
granite  deposits  found  in  east-central  Kansas  in  drilling  for  oil  and  gas. 
Gives  list  of  wells  in  which  granite  was  found,  and  two  well  logs. 

114.  TwENHOFEL,  W.  H.  Granite  bowlders  in  (?)  the  Pennsylvanlan  strata 
of  Kansas.  Am.  Jour.  Sci.,  vol.  43,  May,  1917,  pp.  363-380.  Gives  distri- 
bution, lithology,  and  characteristics  of  bowlders  found  in  Wilson  and 
Woodson  Counties,  with  a  view  to  explaining  the  occurrence  of  granite  in 
deep  wells  in  this  vicinity.  (See  also  Haworth,  Erasmus.  On  crystalline 
rocks  in  Kansas.  Kansas  (3(eol.  Survey  Bull.  2,  1915.)  Gives  also  their 
stratigraphy  and  probable  geologic  history. 

115.  Wright,  Pabk.  Granite  in  Kansas  wells.  Bull.  Am.  Inst.  Min.  Eng., 
August,  1917,  pp.  1113-1120.  Trans.,  vol.  57,  1918,  pp.  906-913.  Offers  a 
theory  for  the  presence  of  the  granite,  and  draws  conclusions  which  will 
aid  in  determining  the  prospective  oil  and  gas  value  of  the  area  studied. 

See  also  Nos.  104,  239,  399. 

DEVELOPMENT  AND  PEODUCTION. 

116.  Shaixenbebgeb,  G.  C.  Water  problem  in  Augusta  oil  field.  Oil  and  Gas 
Jour.,  vol.  15,  Mar.  8,  1917,  p.  28.  Discusses  the  application  of  the  science 
of  hydrostatics  in  attempting  to  solve  the  problem  of  water  intrusion  in 
oil  wells  of  this  field. 

See  also  Nos.  89, 108,  111. 

PROPEBTISS  AND  THEIR  DETERMINATION. 

117.  Whitaker,  W.  A.,  Campbell,  F.  W.,  and  Estes,  Clabence.  The  physical 
and  chemical  properties  of  Kansas  petroleums.  Kansas  Geol.  Survey  Bull. 
3,  1917,  pp.  174-192.  Reviews  previous  work  on  this  subject,  gives  methods 
used  in  the  present  investigation,  and  data  obtained. 

See  also  No.  104,  IIL 

Refining  and  befinebies,  see  No.  89. 

STATISTICS. 

118.  Boynton,  a.  J.  The  economic  resources  of  the  Kansas  City  zone.  Jour. 
Ind.  and  Eng.  Chem.,  vol.  9,  July,  1917,  pp.  700-705.  Includes  short  statis- 
tical reviews  of  the  oil  and  gas  industries  of  this  region. 

See  also  Nos.  14r-18,  20-88. 

Maps,  see  No.  110 ;  IjsgAl  begulations,  see  No.  111. 
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LOUISIANA,  NORTHERN. 


GEOLOGY  AJSm  ORIOIH. 


119.  Matson,  G.  C,  and  Hopkins,  O.  B.  The  De  Soto-Red  River  oil  and  gas 
field,  Louisiana.  U.  S.  Geol.  Survey  Bull.  661-C,  1917.  40  pp.  Gives  strati- 
graphy and  structure  ol  the  field,  and  describes  in  detail  the  oil  and  gas- 
bearing  formations.  Discusses  the  relation  of  the  occurrence  of  oil  and  gas 
to  the  structure  of  the  sands  and  associated  formations.  Gives  analyses 
of  the  oil  and  gas  found  in  this  field,  and  statistics  of  production. 

120.  Pau-felt,  H.  a.  The  petroleum  industry  in  Louisiana.  Proc.  Louisiana 
Eng.  Soc.,  vol.  3,  February,  1917,  pp.  17-32.  Oildom,  voL  7,  April,  1917, 
pp.  170,  172.  Gives  briefly  the  geologic  formations  of  the  fields,  and  the 
occurrence  of  oil  and  gas,  and  reviews  the  development  of  the  industry 
in  the  State. 

See  also  No.  104. 

Pbopebties  and  theib  determination,  see  Nos.  104,  119. 

STATISTICS. 

Pboduction. 

121.  Oil  Trade  Journal.    Texas  and  Ixmlsiana  output.    Monthly  statemoit 
See  also  Nos.  14-18,  20-38,  119.  . 

LEGAL  SEOTTLATIOHS. 

122.  Depabtment  of  the  Interior.  Report  of  the  Colnmissloner  of  the  Gen- 
eral I-and  Ofllce  to  the  Secretary  of  the  Interior  for  the  fiscal  year  ended 
June  30,  1917.  Washington,  1017.  149  pp.  Contains  (pp.  3-13)  a  review 
of  the  oil  land  situation  in  Callfonila,  Wyoming,  and  Louisiana  (Caddo 
Lake  lauds). 

OKLAHOMA. 
GEOLOGY  Am)  O&IGIN. 

123.  AuRiN,  Fritz.  Correlation  of  the  oil  sands  of  Oklahoma.  Oklahoma  Geol. 
Survey  Circular  7,  October,  1917,  16  pp.  Incorporated  also  in  Oklahoma 
Geol.  Survey  Bull.  19,  part  2,  1917.  (See, No.  138.)  Discusses  the  use  of 
weU  logs  In  correlating  sands,  and  general  problems  in  the  correlation  of 
sands  in  the  Pennsylvanian.  Describes  the  main  productive  horizons  of 
the  State.  Concludes  with  the  logs  of  several  wells,  which  show  the  general 
characteristics  of  the  oil  and  gas  fields  of  Oklahoma. 

124.  Beal,  C.  H.  Geologic  structure  in  the  Gushing  oil  and  gas  field,  Olda- 
homa,  and  its  relation  to  the  oil,  gas,  and  water.  U.  S.  Geol.  Survey  Bull. 
658,  1917.  64  pp.  Prepared  in  cooperation  with  the  Bureau  of  Mines. 
Abstract  in  Bull.  Am.  Inst.  Min.  Eng.,  August,  1917,  pp.  1101-1112.  Trans. 
Am.  Inst.  Min.  Eng.,  vol.  57, 1918,  pp.  894-905.  Results  of  a  study  of  the  for- 
mations containing  oil,  gas,  and  water,  and  the  relations  of  these  substances 
in  the  formations,  with  a  view  to  aiding  in  the  work  of  conservation  of  oil 
and  gas  in  this  and  other  fields  by  showing  the  value  of  geology  in  develop- 
ing and  operating  a  field. 

125.  Bloesch,  Edward.  North-south  correlation  of  the  Pennsylvanian  of  Okla- 
homa. Bull.  Southwestern  Assoc.  Petroleum  Geologists,  voL  1,  1917,  pp. 
134-135. 
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120.  Bijoesch,  E^dwabd.  Observations  in  the  pQSt-Permian  deposits  in  north- 
central  Oklahoma.  Bull.  Southwestern  Assoc.  Petroleum  Geologists,  vol.  1, 
1917,  pp.  13^139.  Results  of  a  study  of  the  structural  geology  of  Garfield 
and  surrounding  counties. 

127.  GoNKLiNQ,  R.  A.  The  influence  of  the  movement  in  shales  on  the  area  of 
oil  production.  (Gushing  field,  Oklahoma.)  Trans.  Am.  Inst.  Min.  Eng., 
vol.  56,  1917,  pp.  876-«79 ;  discussion,  pp.  879-880.  Published  also  in  Bull. 
Am.  Inst.  Mln.  Eng.,  November,  1916,  pp.  1969-1972;  discussion,  March, 
1917,  pp.  389-390 ;  April,  1917,  p.  620 ;  June,  1917,  p.  985. 

12S.  Fath,  a.  E.  An  anticlinal  fold  near  Billings,  Noble  County,  Okla.  U.  S. 
Geol.  Survey  Bull.  641, 1917,  pp.  121-138.  Published  also  as  separate  Bull. 
641-E^  1916.  The  geology  and  formation  of  the  anticline  are  described 
relative  to  the  possibilities  of  oil  and  gas,  which  are  found  20  miles  from 
the  anticline.    Gives  well  records. 

129.    Structure  of  the  northern  part  of  the  Brlstow  Quadrangle,  Creek 

County,  Okla.,  with  reference  to  petroleum  and  natural  gas.  U.  S.  Geol. 
Survey  Bull.  661-B,  1917.  31  pp.  A  study  of  the  geology  of  the  region, 
with  conclusions  as  to  prospective  oil  and  gas  areas.  Points  out  actual 
localities  which  show  favorable  structure. 

ISO.  HA<}kB,  DoBSEY.  The  evidence  of  the  Oklahoma  oil  fields  on  the  anticlinal 
theory.  Bull.  Am.  Inst.  Mln.  Eng.,  February,  1917,  pp.  195-198 ;  discussion, 
April,  1917,  pp.  626-635.  Transactions,  vol.  56,  1917,  pp.  843-846;  dis- 
cussion, pp.  846-855.  In  application  of  the  anticlinal  theory  and  the  value 
pf  geology  in  the  Oklahoma  and  Kansas  oil  fields,  a  list  is  given  of  the  pro- 
ductive fields  or  pools  In  these  States,  with  types  of  fold  domes,  anticlines; 
or  terraces,  and  the  manner  In  which  they  were  found,  whether  by  geologic 
study  or  by  wildcattlng.  Concludes  that  the  theory  holds  and  that  the 
geologist  is  playing  an  important  part  In  the  development  of  the  fields. 

181.  Heald,  K.  C.  The  oil  and  gas  geology  of  the  Foraker  quadrangle,  Osage 
County,  Okla.  U.  S.  Geol.  Survey  Bull.  641, 1917,  pp.  17-47.  Published  also 
as  separate  Bull.  641-B,  1916.  Discusses  the  character  of  the  surface  of 
the  region,  the  accessibility  of  different  parts  of  the  quadrangle,  Its  strati- 
graphy and  structure.  Sets  forth  the  probability  of  the  occurrence  of  oil 
and  gas,  and  makes  specific  recommendations  for  prospecting. 

182.  JILL80N,  W.  R.  Preliminary  note  on  the  occurrence  of  vertebrate  foot- 
prints in  the  Pennsylvanlan  of  Oklahoma.  Am.  Jour.  Scl.,  vol.  44,  July, 
1917,  pp.  56-58.  Describes  fossil  footprints  found  in  a  sandstone  member 
of  the  Middle  or  Lower  Pennsylvanlan  In  the  Osage  Nation,  near  Pawhuska, 
in  a  horizon  correlated  with  the  upper  part  of  the  I/C  Roy  shales  of  Kansas. 

ISS.  Mather,  K.  F.  Pottsville  formations  and  faunas  of  Arkansas  and  Okla- 
homa.   Am.  Jour,  Sci.,  vol.  43,  February,  1917,  pp.  133-139. 

134.  Oil  and  Gas  Joxjbnal.  Prospective  oil  areas,  Pontotoc  County,  Okla. 
Vol.  16,  Aug.  9, 1917,  p.  34.  Gives  brief  description  of  these  areas  and  sug- 
gestions as  to  test  drilling. 

135.  PowEBS,  SmNET.    Age  of  the  oil  In  southern  Oklahoma  fields.    Bull.  Am. 
Inst.  Mln.  Eng.,  November,  1917,  pp.  1971-1982 ;  dl-scusslon,  March,  1918,  pp. 
708-709;  April,  1918,  p.  842.     From  a  detailed  geological  study  It  Is  con- 
cluded that  the  southern  Oklahoma  fields  except  Fox  and  Healdton,  yield 
petroleum  from  Permian  strata,  whence  it  migrated  from  Pennsylvanlan  or 
older  sands ;  that  the  Fox,  Healdton,  and  Graham  fields  produce  oil  from 
the  Pennsylvanlan  sands ;  and  that  at  Healdton  the  anticlinal  structure  is 
burled  beneath  sediments  of  both  Permian  and  Pennsylvanlan,  which  are 
conforiuable   but  deposited  on  an   upturned  mass  of  Ordovlclan  strata 
from  which  no  oil  is,  or  will  be,  produced. 
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186.  PowEEB,  Sidney.  The  Healdton  oil  field,  Oklahoma.  Econ.  GeoL,  vol.  12, 
October-November,  1917,  pp.  594-006.  Gives  general  geologic  structnre,  de- 
tailed Healdton  structure,  and  character  of  the  oil  with  gravity  determina- 
tions.   Discusses  probable  future  development. 

187.    Ordovlclan  strata  b^ieath  the  Healdton  oil  fl^d,   Oklahoma. 

Paper  read  before  the  Geological  Society  of  America.  Abstract,  Bull. 
Geol.  Soc.  Am.,  vol.  28,  March,  1917,  p.  159.  States  that  the  oil  of  Healdton 
field  occurs  largely  in  Permian  sands,  but  may  have  been  derived  from 
underlying  Pennsylvanian  or  older  beds;  that  fossils  from  Carter  County 
have  been  identified  as  of  Ordovlclan  age,  and  that  pronounced  uncon- 
formities must  exist  beneath  several  of  the  southern  Oklahoma  oil  fields 
in  order  to  account  for  pre-Permian  rocks  at  Healdton  and  Loco,  and  for 
variations  in  the  well  logs. 

188.  Shannon,  C.  W.,  and  otheeus.  Petroleum  and  natural  gas  in  Oklahoma. 
Part  2.  A  discussion  of  the  oil  and  gas  fields  and  undeveloped  areas  of  the 
State,  by  counties.  Oklahoma  €^1.  Survey  Bull.  19,  part  2,  1917.  536  pp. 
Part  1  published  in  1915.  Covers  past  and  present  development  and  possi- 
bilities  of  future  development  of  each  oil  field. 

189.  Snideb,  L.  C.  Geography  of  Oklahoma.  Oklahoma  GeoL  Survey  BulL 
27,  1917.  325  pp.  Contains  chapters  on  the  general  geology  of  *the  State, 
detailed  geology  and  geologic  history  of  Oklahoma  and  its  mineral  re- 
sources, with  brief  discussions  of  these  subjects  tor  each  county. 

See  also  No.  104. 

BEYELOPICEKT  AND  PRODUOTION. 

/140.  BuBTON,  G.  E.  Methods  of  exploring  for  oil  and  gas.  Oklahoma  Geol. 
.Survey  Circular  8,  July,  1917.  20  pp.  Discusses  the  following  methods: 
(1)  Securing  a  block  of  leases  and  making  chum  drill  tests;  (2)  geo- 
logical examination  of  the  surface  in  search  of  favorable  structures  and 
drilling  of  churn  drill  holes;  (3)  the  use  of  the  diamond  drill.  Explains 
the  structural  contour' method  and  the  dip  and  strike  method  of  showing 
the  attitude  of  a  stratum  from  drill  hole  data.  Gives  data  on  the  cost  of 
drilling  oil  and  gas  wells.  (See  also  Eng.  and  Min.  Jour.,  vol.  104,  ^ept 
8, 1917,  p.  446.) 

141.  NoLAND,  E.  T.  Fire  and  explosive  hazards  in  the  Oklahoma  oU  fields. 
Manufac.  Rec,  vol.  72,  July  19,  1917,  p.  70d.  General  considerations  as  to 
dangers  from  fire  in  drilling  for  and  in  storing  and  handling  olL 

See  also  Nos.  89,  108,  406,  505. 

TBAKSPORTATION,  STORAGE,  AND  DZSTBIBTTTZON. 

142.  Peterson,  F.  P.  Proper  handling  of  pipe  lines  the  secret  of  casing- 
head  yield.  Nat.  Petroleum  News,  vol.  9,  August,  1917,  pp.  46,  48.  Dis- 
cusses the  necessity  for  care  in  pipe  line  provision  for  gathering  the  gas, 
particularly  in  Oklahoma.  Enumerates  points  of  special  importance  in 
their  construction  and  operation. 

See  also  No.  141. 

Properties  and  their  determination,  see  Nos.  104,  136. 

BEFININO  AND  BEFZNESIES. 

148.  McInttbe,  James.  Oklahoma  produces  350,000  gallons.  Oil  and  Gas 
Jour.,  vol.  16,  Aug.  16,  1917,  pp.  29-31,  33.  Review  of  the  casing-head 
gasoline  industry  in  Oklahoma,  giving,  in  addition  to  production  figures,  the 
yield  of  gasoline  from  the  oils  of  various  pools  in  the  State,  the  estimated 
cost  of  plants,  and  a  list  of  plants  in  operation  in  the  State,  with  their 
daily  capacity. 

See  also  Nos.  89, 142. 

Statistics,  see  Nos.  14-18,  20-38,  143,  405. 
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XAPS. 

144.  BxjBKE,  M.  P.  Burke's  township  plats  of  the  oil  fields  In  north-central 
Oklahoma.  Tulsa,  Okla.  i  Tulsa  Indian  Trading  Co.,  1917.  385  pp.  of  plans. 
Folding  map.    $25. 

LEGAL  SEOTTLATIOHB. 

146.  CoBPOBATiON  Commission  of  Oklahoma.  Rules,  regulations,  and  re- 
quirements governing  the  conservation  of  natural  gas  and  crude  oil,  or 
petroleum,  in  the  State  of  Oklahoma.  Cause  No.  2935.  Order  No.  1299. 
Prescribes  41  rules,  effective  August  20,  1917,  intended  to  prevent  waste  in 
the  drilling  of  oil  and  gas  wells  In  the  State. 

146.  Oil  and  Gas  Joxjbnal.  Regulations  on  casing-head  gasoline.  Vol.  16, 
Aug.  23,  1917,  p.  30.  Gives  text  of  rules  adopted  by  the  Department  of  the 
Interior  to  govern  the  utilization  of  casing-head  gas  produced  from  oil 
i^ells  on  restricted  Indian  land,  not  Including  the  Osage  Nation.  Includes 
a  table  of  royalties  to  be  paid  by  the  lessee  to  the  Indian  lessor. 

TEXAS,  EASTERN,  CENTRAL,  AND  NORTHERN. 
OEOLOOY  AKD  ORZOIir. 

147.  Bakix,  C.  L.,  and  Bowman,  W.  F.  Geologic  exploration  of  the  south- 
eastern front  range  of  Trans-Pecos  Texas.  Bull.  Univ.  Texas,  No.  1753, 
Sept  20. 1917,  pp.  61-177. 

148.  BJSsE,  Emil.  Geological  conditions  near  Bridgeport  and  Chico,  Wise 
County,  Tex.,  with  special  reference  to  the  occurrence  of  oil.  Bull.  Univ. 
Texas,  No.  1758,  Oct.  15, 1917.  31  pp.  Gives  geology  of  the  region,  and  dis- 
cusses  the  possibilities  of  finding  oiL 

149.  Dbake,  N.  F.  Report  on  the  Colorado  coal  field  of  Texas.  Bull.  Univ. 
Texas,  No.  1755,  Oct  1,  1917.  75  pp.  Includes,  beside  a  detailed  geologic 
description  of  the  region,  an  account  of  its  economic  geology,  Including  oil 
and  gas  occurrence. 

150.  BlATsoN,  G.  C,  and  HorfhNS,  O.  B.  The  Corsicana  oil  and  gas  field,  Texas. 
U.  S.  Geol.  Survey  Bull.  661-F,  1917.  42  pp.  Detailed  results  of  an  inves- 
tigation of  the  history,  production,  and  geology  of  this  field,  especially  in 
regard  to  types  of  structure  and  the  age  and  relations  of  the  different  sands. 
Analyses  of  the  oil  and  gas  and  statistics  of  production  are  given. 

151.  Phillips,  W.  B.  The  sulphur  deposits  in  Culberson  Coimty,  Tex.  Bull. 
Am.  Inst  Min.  Eng.,  September,  1917,  pp.  1449-1466;  discussion,  January, 
1918,  pp.  70-71.  Includes  a  log  of  a  well  drilled  by  the  Texas  Petroleum 
Co.  which  showed  no  deposits  of  sulphur,  but  small  quantities  of  oil  and 
gas.  In  a  summary  of  the  fuel  resources  of  the  region,  mentions  shallow 
wells  which  produce  lubricating  oil  of  good  quality. 

152.  Udden,  J.  A.  Notes  on  the  geology  of  the  Glass  Mountains.  Bull.  Univ. 
Texas,  No.  1753,  Sept  20,  1917,  pp.  3-59.  Describes  occurrences  of  oil  in 
tills  region,  and  discusses  the  possibility  of  the  existence  of  oil-bearing 
formations. 

153.  Wratheb,  W.  B.  Notes  on  the  Texas  Permian.  Bull.  Southwestern  Assoc. 
Petroleum  Geologists^  vol,  1,  1917,  pp.  9^106.  A  study  of  geologic  sec- 
tions in  Texas,  and  a  comparison  with  the  records  of  the  boring  at  Spur. 
(See  Udden,  J.  A.  The  deep  boring  at  Spur.  Bull.  Univ.  Texas,  October, 
1914.)  Includes  also  notes  on  the  stratigraphy  of  the  Permian  of  the  Pecos 
Valley  in  southeastern  New  Mexico. 

See  also  No.  104. 
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PB0PESTIE8  AND  THSIB  BETEBiaNATION. 

154.  Scott,  A.  C.  The  fuels  of  Texas.  Coal  Age,  toI.  11.  Apr.  14,  1917,  pp. 
658-661.  A  review  of  the  coal,  wood,  lignite,  oil,  and  gas  resources  of  the 
State.  Gives  general  location  of  the  oil  and  gas  fields,  analyses  of  fuel  oils, 
and  calorific  value  of  oil  and  gas,  with  discussion  of  their  economic  value 
as  fuels. 

See  also  Nos.  104.  150. 

Utilization,  see  No.  154. 

8TATI8TI0S. 

Production. 

155.  Oil  Trade  Journal.  Texas  and  Louisiana  output.  Monthly  statement 
January-December,  1917. 

See  also  Nos.  14-18,  20-38,  150. 

LE0AL  AE6ULATI0VS. 

156.  Oil  and  Gas  Journal.  Amendment  of  Texas  land  enactments.  Vol.  15, 
Mar.  15,  1917,  pp.  30-31.  Discusses  good  and  bad  points  of  House  bill  676, 
which  amends  laws  relating  to  the  matter  of  obtaining  pubic  lands  for  the 
development  of  mineral  Industries. 

MISSOURI. 
STATISTICS. 

166a.  Missouri  Bureau  of  Geoixwy  and  Mines.  Biennial  report  of  the  State 
Geologist,  1917.  RoUa,  1917.  75  pp.  Gives  production  of  petroleum  .and 
natural  gas. 

GULF  COAST  FIELD. 
DEVELOPMENT  AND  PRODUCTION. 

157.  Oil  Trade  Journal.  Cost  of  producing  oil  in  the  Coastal  fields.  Vol.  8, 
December,  1917,  p.  80.  States  that  the  consensus  of  opinion  of  representa- 
tive companies  in  this  region  places  the  cost  per  barrel  at  not  less  than  $1, 
and  in  some  cases  at  $1.50. 

Statistics,  see  Nos.  14r-18,  20-38. 

LOUISIANA,  COASTAL. 
OEOLOOY  AND  OBIOIH. 

158.  Kennedy,  W.  B.  Coastal  salt  domes.  Bull.  Southwestern  Assoc  Petro- 
leum Geologists,  vol.  1,  1917,  pp.  34-59.  Study  of  the  geology  of  the  coastal 
region  as  shown  by  well  records  and  fossils.  Describes  gas  mounds,  and 
discusses  their  origin.  Describes  structure  of  larger  domes  of  various  types, 
and  discusses  their  age  and  origin. 

169.  Lucas,  A.  F.  A  review  of  the  exploration  at  Belle  Isle,  La.  Bull.  Am. 
Inst.  Min.  Eng.,  September.  1917,  pp.  1435-1447 ;  discussion,  January,  1918, 
pp.  88-92.  Trans.,  vol.  57,  1918,  pp.  1034-1046;  discussion,  pp.  104^-1049. 
Gives  account  of  early  and  recent  work  of  drilling  wells  to  ascertain  the 
extent  of  the  salt  and  sulphur  deposits  of  this  island,  and  sums  up  the 
geology  of  the  locality.    Gives  well  logs  showing  oil,  gas,  salt,  and  sulphur. 
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180-  Shaw,  E.  W.  Possibility  of  using  gravity  anomalies  in  the  search  for 
salt-dome  oil  and  gas  pools.  Science,  vol.  46,  Dec.  7,  1917,  pp.  55^-656. 
Suggests  that  concealed  salt  domes  of  the  Louisiana  and  Texas  coastal 
plain  perhaps  may  be  located  by  determinations  of  gravity  anomalies. 
Great  pools  of  oil  are  associated  with  some  of  the  salt  domes,  and  this 
method  offers  a  means  of  prospecting. 

See  also  Nos.  120.  317. 

DETELOPMEVT  AND  PKODXrOTION. 

161.  Natural  Gas  and  Gasoline  Journal.  Great  southwestern  well.  Vol. 
11^  June,  1917,  pp.  158-159.  Describes  the  closing-!n  of  a  wild  gas  well  near 
Houma,  La. 

168.  RicKABD,  T.  A.  Anthony  F.  Lucas  and  the  Beaumont  gusher.  Mln.  and 
Sd.  Press,  vol.  115,  Dec.  22,  1917,  pp.  887-894.  West.  Eng.,  vol.  9,  January, 
1918,  pp.  13-20.  An  interview  with  .Capt.  Lucas  which  gives  details  of  oil 
discovery  and  development  in  Texas  and  Louisiana.  Includes  description 
of  special  methods  useil  in  drilling  and  controlling  the  Spindle  Top  gusher. 

T&AK8POBTATION,  866  No.   545. 

STATISTICS. 

FlEXD  DEVELOPMENT  AND  PRODUCrTION. 

16S.     Oil  Trade  Journal.    Monthly  statement  of  Gulf  coast  drilling  opera- 
tions, and  of  Texas  and  Louisiana  output. 
See  al90  Nos.  14-18,  20-38. 

■ 

TEXAS,  COASTAL  ANI>  SOUTHERN. 
OEOLOOT  AND  ORIODf. 

164.  Deussen,  Alexander.  The  Humble  (Tex.)  oil  field.  Bull.  Southwestern 
Assoc  Petroleum  Geologists,  vol.  1,  1917,  pp.  60-79;  discussion,  pp.  79-84. 
Gives  history  of  the  field.  Its  geology,  typical  well  logs,  an  analysis  of  the 
oil,  drilling  methods  used,  and  cost  of  wells. 

165.  Hopkins,  O.  B.  The  Palestine  salt  dome,  Anderson  County,  Tex.  The 
Brenham  salt  dome,  Washington  and  Austin  Counties,  Tex.  U.  S.  Geol. 
Survey  Bull.  661-G,  1917.  22  pp.  States  that  the  absence  of  oil  and  gas 
as  surface  seepages  and  in  shallow  wells  in  the  Palestine  dome  detracts 
from  the  oil  prospects  of  the  locality ;  and  that  drilling  for  oil  in  the  Bren- 
ham dome  has  been  discouraged.  Suggestions  are  made,  however,  for 
further  drilling. 

168.  Phillips,  W.  B.  The  so-called  salt  domes  or  mounds  of  Texaa  Manu- 
fac.  Bee.,  vol.  71,  May  24,  1917,  p.  62.  Gives  location  of  known  salt  domes 
in  the  Gulf  Coastal  Plain  and  data  concerning  them. 

Hee  aUo  Nos.  158,  160,  284,  317. 

Development  and  pboduction,  see  Nos.  162.  164 ;  Pbopebties  and  detebmina- 
noN,  gee  Nos.  154,  164 ;  Utiijzation,  see  No.  154. 

STATISTICS. 
FlKLI>  DEVELOPMENT  AND  PBODUCTION. 

167.     On-  Trade  Journal.     Monthly  statement  of  Gulf  coast  drilling  opera- 
tions and  Texas  and  Louisiana  output. 
See  also  Nos.  14-18,  20-^. 
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BOCKT   MOUirrAIN   FIELD. 

GEOLOGY  AND  ORIGIN. 

168.  ToMLiNSON,  C.  W.  The  middle  Paleozoic  stratigraphy  of  the  central  Rocky 
Mountain  region.    Jour.  Geol.,  vol.  25, 1917,  pp.  112-134,  244-257,  373-394. 

Statistics,  «ee  Nos.  14-18,  20-38. 

COLORADO. 
6EOLO0T  A2n>  ORIOIV. 

169.  George,  R.  D.  Petroleum  geology  of  Colorado.  Mining  American,  vol.  75, 
July  21,  1917,  pp.  11-13.  Gives  location  of  the  anticlines  and  domes  in  the 
State,  and  discusses  oil  possibllitiea 

170.    Undeveloped  oil  regions  in  Colorado.    Oil  and  Gas  Jour.,  vol.  15, 

Apr.  26,  1917,  pp.  34.  Discusses  the  probabilities  of  finding  undeveloped 
oil  fields  in  this  State.  Describes  definite  conditions  necessary  for  the 
accumulation  of  oil,  and  after  applying  these  tests  to  Colorado,  concludes 
that  there  exist  the  right  kinds  of  rock  formations,  oil  seeps,  and  asphalt 
deposits.    Mentions  three  known  oil  fields  already  profitable 

171.  Lee,  W.  T.  Relations  of  the  Morrison  and  Sundance  formations.  Jour. 
Wash.  Acad.  Sci.,  vol.  7,  July  19,  1917,  pp.  431-432.    (Abstract.) 

178.  Winchester,  D.  E.  Oil  shale  in  northwestern  Colorado  and  adjacent 
areas.  U.  S.  Geol.  Survey  Bull.  641,  1917,  pp.  139-198.  Published  also  as 
separate  Bull.  641-F,  19ia  Jour.  Wash.  Acad.  Sci,  vol.  7,  May  4,  1917, 
p.  265  (Abstract).  With  a  view  to  showing  the  quantity  and  quality  of 
the  oil  that  may  be  distilled  from  the  richer  shale  beds  of  this  region,  a 
study  was  made  of  its  geology,  and  tests  made  of  the  shale  found.  Numerous 
stratigraphlc  sections  are  given  to  show  the  character  of  the  rocks  exposed. 
Detailed  description  is  given  of  the  tests  made,  and  the  apparatus  used  and 
results  tabulated  to  show  the  yields  of  the  different  products. 

See  also  No.  6. 

&EFIKIKG  AlfD  EEFIKEEIES. 

178.  Allen  M.  A.  The  supply  of  gasoline.  West,  Eng.,  vol.  8,  November.  1917. 
pp.  436-437.  Considers  the  possible  source  of  gasoline  in  the  natural 
bitumens,  such  as  albertite  and  uintaite.  as  found  In  Utah,  Oklahoma,  and 
Colorado;  in  Kentucky  cannel  coal;  and  in  the  shales  of  Utah  and  Colo- 
rado. 

STATISTI08. 

Statistics,  see  Nos.  14r-18,  20-^. 

MONTANA. 
OEOLOOT  AND  O&IOIH. 

174.  Calvebt,  \\\  R.  Geology  of  the  Upper  Stillwater  Basin,  Stillwater,  and 
Carbon  Counties,  Mont.,  with  special  reference  to  coal  and  oil.  U.  S.  Geol. 
Survey  Bull.  641,  1917,  pp.  199-214.  Published  also  as  separate  Bull. 
641-G.  1916.  Geologic  study  of  the  region  and  brief  statement  as  to  the 
prospects  of  finding  oil.  Tells  of  unsuccessful  attempt  to  obtain  oil  by 
drilling. 
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175.  CoixiEB,  A.  J.  The  Bowdoin  Dome,  Mont.,  a  jtossible  reservoir  of  oil  or 
gas.  U.  S.  Geol.  Survey  Bull.  661-E,  1917.  17  pp.  A  study  of  the 
stratigraphy  and  structure  of  the  dome,  with  conclusion  that  a  test  for 
oil  woulci.  be  sufficiently  warranted  by  the  structure,  the  positions  of  pos- 
sible sources  of  oil,  and  the  actual  discovery  of  a  small  How  of  gas. 

176.  Habes,  C.  J.  The  southern  extension  of  the  Eagle  sandstone  and  its  rela- 
tion to  the  Niobrara  shale  in  Wyoming.  Jour.  Wash.  Acad.  Sci.,  vol.  7, 
July  19,  1917,  pp.  42fr-431  (Abstract). 

177.  Stebingeb,  E^UGEN]c  Anticlines  in  the  Blackfeet  Indian  Reservation, 
Mont.  U.  S.  Geol.  Survey  Bull.  641,  1917,  pp.  281-305.  Published  also  aa 
separate  Bull.  641-J,  1917.  Jour.  Wash.  Acad.  Sci..  vol.  7,  May  4,  1917,  pp. 
264-265  (Abstract).  A  study  of  the  general  geologic  formation  of  the 
reservation,  and  a  detailed  description  of  the  formations  that  appear  to 
contain  oil  or  gas  in  southern  Alberta  and  northern  Montana,  with  a  view 
to  further  search  for  oil  and  gas  in  this  region. 

17g,   Possibilities  of  oil  and  gas  in  north-central  Montana.     U.   S. 

Geol.  Survey  Bull.  641,  1917,  pp.  49-91.  Published' also  as  separate  Bull. 
641-C.  1916.  Jour.  Wash.  Acad.  Sci.,  vol.  7,  Feb.  4,  1917,  p.  77  (Abstract). 
Ueviews  the  geologic  structure  and  formation  similar  to  that  of  other 
near-by  fields. 

179.    Stratigraphy  of  the  Two  Medicine  formation  (Montana).    U.  S. 

Geol.  Survey  Prof.  Paper  103, 1917,  pp.  1-3. 

UTAH. 

* 

HiSTOBT  AND  GEOOBAPHIC  OCCURRENCE,   SCe  No.   181. 

OEOLOGT  AND  OBIOZN. 

180.  CHn.D,  W.  H.  Utah  as  an  oil-producing  State.  Mining  Araeri(jan,  vol.  75, 
Dec.  22,  1917,  pp.  7-8.  Describes  occurrences,  and  disoiusses  prospects  in 
Utah. 

181.  Robinson,  H.  M.  Ozokerite  in  central  Utah.  U.  S.  Geol.  Survey  Bull.  641, 
1917,  pp.  1-16.  Published  also  as  separate  Bull.  641-A.  1916.  Gives  location 
of  the  field,  its  history,  and  geology;  composition  and  properties  of  the 
material,  tests  applied  to  it,  and  its  mode  of  occurrence  and  origin.  Com- 
parisons are  made  with  the  Gallclan  product.  Mines  now  In  operation  are 
described,  and  future  prospects  of  the  field  discussed. 

Sfe  aho  No.  6. 

Profebties  anu  theib  determination,  8ee  Nos.  181,  763:   Refining  and  rb- 

nNHUEs,  see  Nos.  173,  181;  Uth^ization,  see  No.  181;  Statistics,  see  Nos. 

14-18,  29-88. 

WYOMING. 

GEOLOGY  AND  OEIOIV. 

188.  Hares.  G.  J.  Anticlines  in  central  Wyoming.  U.  S.  Geol.  Survey  Bull, 
641, 1917,  pp.  233-279.  Published  also  as  separate  Bull.  641-1,  1916.  Jour. 
Wash.  Acad.  Sci.,  vol.  7,  May  4,  1917,  p.  265  (Abstract).  Results  of  a  de- 
tailed study  of  geological  formations,  folds,  and  domes,  in  order  to  ascertain 
the  possibilities  of  oil  and  gas.  Concludes  that,  although  wells  already 
drilled  have  not  been  'successful,  there  are  favorable  conditions  for  the 
accumulation  of  oil  and  gas,  and  that  anticlines  have  not  been  thoroughly 
prospected. 
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188.  Hewett,  D.  F.,  and  Lupton,  C.  T.  An)4clines  in  the  southern  part  of  the 
Big  Horn  Basin,  Wyo. :  A  preliminary  report  on  the  occurrence  of  oil.  U.  S. 
Geol.  Survey  Bull.  656,  1917.  192  pp.  Gives  detailed  geological  description 
of  the  Big  Horn  Basin ;  mode  of  occurrence  of  oil  and  gas  in  the  basin  and  in 
other  Wyoming  fields ;  physical  and  chemical  properties  of  the  oil  and  gas  ; 
general  development  In  the  various  fields;  and  detailed  descriptions  of 
development  of  domes  and  anticlines. 

184. .  Knight,  S.  H.  Age  and  origin  of  the  red  beds  of  southeastern  Wyoming. 
(Abstract.)  Bull.  Geol.  Soc.  Am.,  voL  28,  March,  1917,  pp.  168-169.  Dis- 
cusses the  dividing  line  between  the  Paleozoic  and  Mesozolc  In  the  northern 
part  of  the  Rocky  Mountain  Range. 

185.  MooBE,  P.  T.  Wyoming's  oil  pools  and  prospects  as  viewed  by  an  observer 
from  the  Mid-Continent.  Oil  Trade  Jour.,  vol.  8,  October,  1917,  pp.  3-4,  6,  8, 
10, 12, 14,  16, 18-20.  General  review  of  conditions  in  the  Wyoming  oil  fields, 
including  a  description  of  the  oil-producing  formations,  quality  of  the  crudes 
produced,  refinery  capacities,  statistics  of  a  year's  production  by  counties, 
and  of  two  years*  production  by  companies.  Includes  a  discussion  of  Gov- 
ernment land  withdrawals  and  their  effect  on  development 

186.  Trumbull,  L.  W.  The  petroleum  geology  of  Wyoming.  Cheyenne,  Wyo. 
G.  G.  Bovee,  1917.  81  pp.  The  historical  and  structural  geology  of 
the  State  are  discussed  and  Illustrated  freely  with  columnar  sections  and 
cross  sections.  The  various  oil  fields  are  described,  and  typical  well  logs 
given.  Favorable  unprospected  and  unfavorable  tested  areas  also  are 
discussed. 

187.  Wegemann,  C.  H.  Wasatch  fossils  In  so-called  Fort  Union  beds  of  the 
Powder  River  Basin,  Wyo.,  and  their  bearing  on  the  stratigraphy  of  the 
region.    U.  S.  Geol.  Survey  Prof.  Paper  108-D,  1917.    4  pp. 

188.  ZiEGLER,  Victor.  The  Byron  oil  and  gas  field,  Big  Horn  CJounty.  Wyo- 
ming Geol.  Survey,  Bull.  14,  1917.  27  pp.  Gives  detailed  geologic  descrip- 
tion of  the  field,  the  mode  of  occurrence  of  the  oil  and  gas,  and  typical 
well  logs. 

189.    The  Oregon  Basin  gas  and  oil  field,  Park  County.    Wyoming  Geol. 

Survey.  Bull.  15, 1917.  32  pp.  Gives  full  geological  description  of  the  field, 
descriptions  of  wells,  with  their  logs,  and  conclusions  as  to  future  develop- 
ment. 

See  also  Nos.  42,  122,  185. 

Pbopeeties  and  their  determination,  see  Nos.  183.  185;  Statistics,  see  Nos. 
14-18,  20-38,  185. 

LEGAL  EEOULATIONS. 

190.  Trumbull,  L.  W.  Mining  laws,  Federal  and  Statp.  Wyoming  Geol.  Sur- 
vey Bull.  16,  1917.  74  pp.  Quotes  mining  laws  of  the  United  States  from 
the  Federal  statutes  of  1905.  Gives  a  list  of  segregated  lands  In  Wyoming 
which  is  corrected  to  September,  1917.  Quotes  mining  laws  of  Wyoming 
from  the  complied  statutes  of  1910,  including  laws  relating  to  the  produc- 
tion, transportation,  and  conservation  of  petroleum  and  natural  gas,  and 
to  the  leasing  of  oil  and  gas  lands. 

191.  Wyoming  Daiky,  Food  and  On.  Commission.  Gasoline  and  coal  oil  law. 
Cheyenne,  Wyo.,  1907.  7  pp.  Contains  Wyoming  law  fixing  a  standard 
for  gasoline  and  for  illuminatnlg  oil  sold  within  the  State,  and  requiring 
the  marking  of  receptacles  containing  gasoline  for  sale.  See  Session  laws 
of  Wyoming,  1917,  p.  216.    House  bill  No.  134,  chapter  124. 

See  also  Nos.  42,  122,  185. 
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BIBLZOORAPHT. 

192.  White»  David.  Introduction  to  report  on  anticlines  in  the  southern  part 
of  the  Big  Horn  Basin,  Wyo.  U.  S.  Geol.  Survey  Bull  656,  1917,  pp.  7-«. 
Gives  history  of  the  work  of  Investigation  of  the  oil  lands  of.  Wyoming  by 
the  Geological  Survey,  a  list  of  Survey  reports  dealing  with  the  geology  and 
mineral  resources,  especially  the  oil  and  gas,  of  that  State,  and  an  estimate 
of  the  imiwrtance  of  the  region  to  the  future  national  supply  of  oil. 

ARIZONA. 
0EOLOOY  AND  OBIOIH. 

198.  Allen,  M.  A.  Oil  and  its  geology.  Univ.  Arizona  Bull.,  65,  Oil  Series  No. 
1,  October,  1917.  34  pp.  Reviews  the  fundamental  principles  of  the  geol- 
ogy and  origin  of  petroleum  and  the  properties  of  petroleum  In  general. 
Ck>ncludes  with  a  discussion  of  oil  possibilities  in  Arizona. 

PACIFIC   COAST   FIELD. 
GEOLOGY  AND  ORIGIN. 

194.  Pack,  R.  W.  Oil  fields  of  the  Pacific  coast.  Bull.  Geol.  Soc.  Am.,  vol.  28, 
September,  1917,  pp.  677-684.  Discusses  the  following  points  in  relation  to 
their  geology :  the  origin  of  the  oil ;  the  effect  of  .geologic  structure  on  the 
accumulation  of  the  oil ;  migration  of  the  oil ;  the  effect  of  unconformities  on 
the  accumulation  of  oil ;  and  the  geologic  features  determining  the  presence 
of  oil. 

Utilization,  see  No.  1040. 

CAI.IFORNIA. 
mSTORIOAL  HEFEBEV0E8  AND  GEOO&APHIG  OGOTntEEVGE. 

195.  AixioTT,  Hector.  Prehistoric  use  of  bitumen  in  southern  California. 
BulL  Southern  California  Acad.  Scl.,  vol.  16,  part  2,  July,  1917,  pp.  41-44. 
Tells  of  various  uses  which  were  probably  made  of  asphaltum  by  the  Cali- 
fornia aborigines. 

196.  Bebklet,  J.  M.  Natural  gas  in  southern  California.  Mln.  and  Oil  Bull., 
VOL  3,  June,  1917,  pp.  171-174,  194 ;  July,  pp.  209-211,  219.  Gives  history 
of  the  discovery  and  development  of  natural  gas  in  the  various  gas  fields 
of  the  State,  the  extent  of  the  fields  and  of  their  production.  Discusses 
impediments  to  development,  and  future  possibilities  of  the  Industry. 

197.  Calipobnia  State  Council  of  Defense,  Report  of  the  committee  on 
petroleum.  Sacramento,  State  Printing  Office,  1917.  191  pp.  Complete 
survey  of  the  California  industry.  After  reviewing  the  world  petroleum 
situation  and  describing  the  California  oil  fields,  considers  In  detail  pro- 
duction statistics  of  the  State,  its  storage  and  transportation  facilities, 
refining,  and  utilization  of  the  oil  and  Its  products;  studies  the  present 
relation  between  production  and  consumption,  and  the  possibilities  of  the 
future  by  Increased  production  accompanied  by  decreased  consumption. 
Concludes  with  recommendations  as  to  remedies  for  existing  conditions  and 
prevention  of  future  shortages. 
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198.  Johnson,  H.  R.  A  promising  anticline  at  Merced  Hills.  Oil  and  Gas 
Jour.,  vol.  15,  Mar.  15,  1917,  p.  29.  Short  description  of  a  new  field  in 
southern  California. 

1&9.  Oil  and  Gas  Journal.  Early  oil  discovery  in  a  California  city.  VoL  15, 
Mar.  8, 1917,  p.  35.  Tells  of  the  discovery  of  oil  In  Los  Angeles  in  1857 
and  of  other  early  discoveries  in  this  vicinity.  • 

GEOLOGY  AKD  ORIGIN. 

200.  Gesteb,  G.  0.  Geology  of  a  portion  of  the  McKlttrick  district,  a  typical 
example  of  the  West  Side  San  Joaquin  Valley  oil  fields,  and  a  correlation 
of  the  oil  sands  of  the  West  Side  fields.  Proc.  California  Acad.  Sci.,  4tb 
series,  vol.  7,  No.  9,  July  31,  1917,  pp.  207-227.  Differentiates  the  upper 
Miocene  and  Pliocene  deposits  of  the  West  Side  fields,  and  correlates  them 
^dth  their  northern  equivalents  in  the  Coalinga  field.  Shows  the  age  and 
correlation  of  the  oil  sands  themselves  in  the  West  Side  fields. 

201.  Hawley,  H.  J.  Stratigraphy  and  paleontology  of  the  Salinas  and 
Monterey  quadrangles,  California.  Bull.  Geol.  Soc.  Am.,  vol  28,  March. 
1917,  p.  225  (Abstract). 

202.  Nomland,  J.  O.  The  Etchlgoin  Fliocene  of  middle  California.  Cali- 
fornia University  Department  of  Geology,  Bull.,  vol.  10,  No.  14,  Apr.  19, 
1917,  pp.  194-254.  Discusses  the  relation  of  the  Jacalitos  to  the  Btchigoin 
and  describes  the  Etchlgoin  group  of  middle  California,  giving  its  struc- 
ture, llthology,  age  and  correlation,  and  fauna. 

208.    Fauna  of  the  Etchlgoin   Pliocene  of  middle  California.     Bull. 

Geol.  Soc.  Am.,  vol.  26,  March,  1917,  pp.  22J>-230  (Abstract). 

204.    Fauna  of  the  Santa  Margarita  beds  in  the  north  Coalinga  region 

of  California.  California  University  Department  of  Geology,  Bull.,  voL 
10,  No.  18,  Nov.  8,  1917,  pp.  293-326.  Discusses  its  relation  to  other  forma- 
tions, and  compares  it  to  other  Santa  Margarita  localities.  Gives  a  lltho- 
logio  section  of  the  Santa  Margarita  northeast  of  Coalinga. 

206.  Texaco  Stab.  The  asphalt  group  of  fossil  skeletons.  Vol.  4,  March,  1917, 
pp.  13-14.    Describes  deposits  of  Rancho  la  Brea,  Calif. 

206.  Waring,  C.  A.  Stratlgraphic  and  faunal  relations  of  the  Martinez  to  the 
Chico  and  Tejon  of  southern  California.  Proc.  California  Acad.  Sci.,  4th 
series,  vol.  7,  No.  4,  July  30,  1917,  pp.  41-124.  Stratlgraphic  study,  descrip- 
tions of  fossils,  and  list  of  references  to.  publications  on  the  Cretaceous. 
Chico,  Martinez,  Tejon,  and  lone  formations. 

See  also  No.  537. 

DEYELOPHENT  AKD  PSODTTOTIOK. 

207.  Caltfoknia  On.  World.  Abandonment  of  wells.  What  law  requires  for 
protection,  vol  10,  Nov.  15,  1917,  p.  1.  Gives  requirements  of  the  law.  as 
issued  by  the  State  oil  and  gas  supervisor,  regarding  the  abandonment  of 
weUs  drilled  in  the  vicinity  of  oil  and  gas  deposits,  and  the  protection  of 
such  deposits  from  damage  by  infiltrating  water  and  other  cau8e.s.  (See 
also  Oil  Age,  vol.  13,  November,  1917,  pp.  17-18.) 

208.  Cox,  Thomas.  Methods  and  costs  of  obtaining  crude  petroleum  in  Cali- 
fornia. Proc.  Second  Pan  American  Scientific  Congress,  1915-16  (Wash- 
ington, 1917),  vol.  8,  Mining,  Metallurgy,  Economic  Geology  and  Applieil 
Chemistry,  pp.  92-99;  discussion,  pp.  99-102.  Describes  briefly  methods  and 
apparatus  use<i,  discusses  the  choice  of  pumping  methods,  and  gives  cost 
data  for  various  kinds  of  power. 
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Ml  McLaughlin,  R.  P.  First  annual  report  of  the  State  oil  and  gas  super- 
visor of  California  for  the  fiscal  year  1915-16.  California  State  Mining 
Bureau  Bull.  73,  1917,  274  pp.  A  detailed  report,  by  fields,  of  the  super- 
vision of  the  oil  field  operations,  of  the  conditions  in  each  field,  tlie  methods 
used  to  Improve  them,  particularly  in  the  matter  of  shutting  off  water,  and 
the  results  accomplished.  Short  discussions  of  special  subjects,  such  asi 
methods  of  shutting  off  water,  strength  of  casing,  failure  of  derricks,  gaso- 
line extraction  from  natural  gas.  Gives  also  statistics  of  production, 
by  fields,  for  November  and  December,  1914,  for  all  of  1915,  and  for 
January- June,  1916.    Includes  directory  of  the  California  oil  companies. 

210.  On.  Age.  Engineering  feat  par  excellence.  Vol.  13,  October,  1917,  pp. 
^IL  Gives  detailed  account  of  tlie  cleaning  out,  redrilling,  cementing, 
etc.,  of  the  famous  gusher  of  the  Lake  View  No.  2  Oil  Co.,  California. 

211.  Rogers,  G.  S.  Chemical  relations  of  the  oil  field  waters  in  San  Joaquin 
Valley,  Calif.  U.  S.  GeoL  Survey  Bull.  653,  1917,  116^  pp.  Gives  results 
of  an  investigation  made  to  aid  the  operator  to  obtain  an  indication  of 
the  presence  or  absence  of  oil  and  gas  by  water  analyses  in  the  untested 
field,  and  to  find  the  source  of  water  in  a  well  which  produces  a  mixture 
of  water  and  oiL  Considers  the  occurrence  of  water  In  oil  fields,  its  dis- 
tribution, and  general  principles  of  water  analysis  and  interpretation  pf 
results.  Classifies  oil  field  waters,  gives  their  composition,  and  discusses 
chemical  relations  between  water  and  hydrocarbons. 

212.    The  interpretation  of  water  analyses  by  the  geologist.     Econ. 

(>eol.,  vol.  12,  January,  1917,  pp.  56-^.  Reviews  the  ^stcm  of  interpreta- 
tion of  water  analyses  of  Chase  Palmer  (see  The  geochemical  interpreta- 
tion of  water  analyses,  by  Chase  Palmer.  U.  S.  Geol.  Survey  Bull.  -^9, 
1911)  as  tested  by  several  years*  use,  examines  its  basic  principles,  and 
discusses  its  value  to  geologists.  Among  examples  given  of  the  interpre- 
tation of  water  analyses  by  this  method  are  waters  from  the  Midway  and 
Coallnga  oil  fields,  California,  where  a  study  was  made  of  the  chemical 
relations  of  the  oil  field  waters  with  a  view  to  identifying  their  horizons. 

213.  Swindell,  G.  M.  The  labor  situation  in  the  California  oil  fields.  Min. 
and  Oil  Bull.,  vol.  3,  November,  1917,  pp.  358-360,  383.  Discusses  hours  of 
labor  and  wages  among  oil  field  workers  in  the  State. 

^ee  also  Nos.  463,  474,  497,  504,  505. 

TSAVSPOBTATZOV^  STOKAOE,  AND  DISTRZBimOV. 

211  Engineebing  and  Contracting.  Some  construction  features  of  a  500,000- 
bbl.  oil  storage  reservoir.  Vol.  47,  Feb.  21,  1917,  p.  175.  Concrete  reservoir 
at  El  Segundo,  Calif. 

215.  Standaso  Oil  Bulletin.  The  California  oil  pipe  line.  I.  Circumstances 
and  problems  attendant  upon  its  development.  Vol.  5,  October,  1917,  pp. 
11-13.  II.  How  the  oil  fiows.  November,  1917,  pp.  12-14.  III.  Viscosity  and 
critical  velocity.  December,  1917,  pp.  11-13.  IV.  Practical  fiow  tests. 
January.  1918,  pp.  7,  11-13.  V.  Working  fiow  curves.  February,  pp.  12-15. 
VI.  Contamination.  March,  pp.  11-14.  Deals  with  the  oil  pipe  line,  and 
with  California  crude  in  its  relation  to  pipe-line  transi)ortation. 

Bee  aUo  No.  197. 
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PROPERTIES  Aim  THEIR  DBTERKUTATIOV. 

216.  Rogers,  G.  S.  Relation  of  sulphur  to  variation  iii  the  gravity  of  California 
petroleum.  Bull.  Am.  Inst.  Min.  Eng.,  July,  1917,  pp.  1023-1030 ;  discussion, 
October,  pp.  1862-1866.  Trans.,  vol.  57,  1918,  pp.  989-1005 ;  discussion,  pp. 
1005-1009.  A  study,  bused  on  investigations  of  California  petroleum,  of 
the  chemical  action  of  sulphur  and  oxygen  on  petroleum,  of  the 
intimate  relation  between  the  sulphur  content  of  the  oil  from  any  field  anU 
its  gravity,  and  of  the  possibility  that  oil  in  its  migration  will  encounter  and 
take  up  sulphur  or  oxygen. 

217.  Western  Engineering.  Gasoline  content  of  Californian  oils.  Vol.  8, 
December,  1917,  p.  462.  Table  giving  gravities  and  percentages  of  gasoline 
contained  In  representative  California  oils,  to  show  that  while  a  light- 
gravity  oil  is  likely  to  contain  more  gasoline  than  a  heavy-gravity  oil,  thece 
is  no  direct  relation  between  gravity  and  proportion  of  gasoline,  either  in 
oils  from  different  fields  or  in  oils  from  different  parts  of  the  same  field. 

See  also  Nos.  215,  1039. 

Refining  and  refineries,  see  No.  197. 

TTTILIZATIOV. 

I 

818.  Macbeth,  A.  B.,  Mixed  artificial  and  natural  distribution  in  cities. 
Proc.  Nat.  Gas  Assoc.  Am.,  vol.  9,  1917,  pp.  111-133 ;  discussion,  pp.  133-144. 
Nat  Gas  and  Gasoline  Jour.,  vol.  11,  July,  1917,  pp.  181-188 ;  discussion,  pp. 
-  188-192.  Gas  Age,  vol.  39,  June,  1917,  pp.  571-576.  Explains  gas  situation 
in  Los  Angeles  and  vicinity,  and  discusses  the  effect  of  mixing  natural  and 
artificial  gases  on  consumption  and  on  consuming  devices.  Describes  ex- 
periments to  determine  the  latter. 

See  also  Nos.  195,  197. 

STATISTICS. 

Directories. 

219.  Oil  Bradstreet  and  Mining  Directory.    Los  Angeles,  The  Financial  News. 
See  also  No.  209. 

Field  Development. 

220.  California  State  Mining  Bureau.  Weekly  press  bulletins  give  reports 
of  drilling  operations  in  the  State.  Annual  reports  of  the  State  oil  and  gas 
supervisor  give  details  of  development.  Annual  report  of  the  mineral  pro- 
duction of  the  State  gives  well  operations,  by  fields  and  mi)nths. 

221.  Oil  Age.    Monthly  statement,  by  fields,  with  a^^rage  daily  production. 
New  Incorporations. 

222.  Oil  Age.    Monthly  statement  of  new  companies. 
Prices. 

223.  Oil  Age.  Monthly  statement  gives  prices  of  all  grades  of  crude  oil,  by 
fields ;  also  monthly  statement  of  prices,  in  Los  Angeles,  of  refined  products. 

224.  Oil  Trade  Journal.    Monthly  statement  gives  prices,  by  fields. 
See  also  No.  228. 

Production. 

225.  Bradley,  W.  W.     California  mineral  production  for  1916.     California 
State  Mining  Bureau  Bull.  74,  1917.     179  pp.     Statistics  of  asphalt,   bl 
tumiuous  rock,  petroleum,  and  natural  gas. 

226.  California  State  Mining  Bureau.  Annual  report  of  the  mineral  pro- 
duction of  the  State  gives  production  of  asphalt,  natural  gas,  and  petroleum. 
Annual  reports  of  the  State  oil  and  gas  supervisor  give  daily  and  monthly 
production  of  petroleum. 
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227.  Eddy,  L.  H.  Chart  of  California  oil  pro<luotioii.  Eng.  and  Min.  Jour., 
vol.  104,  Dec.  22,  1917,  p.  1074.  A  graphic  chart  showing,  for  the  years 
1908  to  1917,  production  per  well  per  day,  total  daily  production,  the  number 
of  producing  wells,  numl)er  of  new  wells  completed,  and  the  number  of 
barrels  In  storage  each  month  since  September,  1013. 

228.  Oil  Age.  Production,  shipments,  storage  and  prices  of  California  oil  since 
1909.  Vol.  13,  January,  1917,  p.  16.  Series  of  curves  to  show  the' above 
phases  of  the  California  Industry  for  the  years  1910-1910,  Inclusive. 

see  aUo  Noa  14-18,  20-38,  197. 

LEGAL  EEOULATZOKS. 

228.  Caufobnia  State  Mining  Bureau.  Mining  laws  of  the  United  States 
and  California.  Bull.  75,  1917.  115  pp.  Contains  act  creating  the  depart- 
ment of  petroleum  and  gas  in  the  State  mining  bureau  and  laws  regarding 
oil  and  gas  claims,  and  the  prevention  of  waste  of  natural  gas. 

280.  Mining  and  Oil  Bulletin.  Water  Infiltration  WU  as  now  amended.  Vol. 
3,  April,  1917,  pp.  115-116,  120.  A  synopsis  of  the  leading  parts  of  the 
amended  bill  to  be  submitted  to  the  California  Legislature. 

See  aUo  Noa  42,  122,  207. 

OEVEBAL  BEYIEW  OF  TEE  ZVDTTSTRT. 

281.  Hamilton,  W.  R.  The  California  gasoline  industry.  Trans.  Am.  Inst. 
Mln.  Eng.,  vol.  56,  1917,  pp.  728-732.  Published  first  In  Bull.  Am.  Inst. 
Mln.  Eng.,  June,  1916,  pp.  1073-1077. 

ORSeON. 
BEFIMLNO  AND  BEFIHEBXES. 

288.  Hall,  B.  L.  New  oil-gas  plant,  Portland,  Oreg.  Proc.  Am.  Gas  Inst., 
1916  (published  1917),  vol.  1,  pp.  355-418.  A  detailed  description  of  appa- 
ratus, equipment,  and  methods  used  for  oil-gas  generation.  See  also  Am. 
Gas  Eng.  Jour.,  vol.  106,  Jan.  20,  1917,  pp.  88-90 ;  Feb.  10,  1917,  pp.  151-155. 

158-160. 

WASHINGTON. 

DEYELOPHEHT  AND  PHODXrOTION. 

288.  Petroleum.  Trailing  i>etroleum.  Vol.  2,  March,  1917,  p.  27.  Short  ac- 
count of  the  drilling  of  a  well  near  Mount  Olympu.s,  Wash. 

MISCELLANEOUS. 

ALASKA. 
OEOORAPHIO  OCCintEEVCE. 

284.  Bbooks,  a.  H.  Alaska's  mineral  supplies.  U.  S.  Geol.  Survey  Bull.  666-P, 
1917.  14  pp.  Gives  localities  In  which  oil  has  been  found  In  Alaska,  and 
reviews  conditions  and  possibilities  In  the  Katalla  field. 

285.  JosLiN,  Falcx>n.  Oil  lands  of  Alaska.  Mln.  Congress  Jour.,  vol.  3,  Decem- 
ber, 1917,  pp.  444-447.  Gives  location  of  the  Alaska  fields,  an  account  of 
development  there  before  the  withdrawal  order  of  1910,  and  the  disastrous 
effects  of  the  order  In  stopping  all  further  development. 
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286.  Wilijoughby,  F.  B.  Oil  development  work  In  Alaska  is  slow.  Oil  Trade 
Jour.,  vol.  8,  May,  1917,  pp.  101-102.  Brief  history  of  development  in  the 
Katalla  field,  Alaska. 

8TATISTI0S. 

Imports. 

287.  U.  S.  Bureau  of  Foreign  and  Domestic  Commerce.  Monthly  summary 
of  foreign  commerce  of  the  United  States  shows  quantity  and  value  of  crude 
and  refined  oils  shipped  from  the  United  States  to  Alaska,  by  kinds  of  oil. 

OTHER  STATES. 

ALABAMA. 

GEOLOGY  AND  ORIGIN. 

288.  Hopkins,  O.  B.  Oil  and  gas  possibilities  of  the  Hatchetigbee  anticline, 
Alabama.  U.  S.  Geol.  Survey  Bull.  661-H,  1917.  33  pp.  A  detailed  study 
of  the  geology  of  this  region.  Gives  the  location  and  extent  of  the  anticline ; 
points  out  the  areas  most  deserving  of  tests,  and  gives  information  on  the 
fold,  and  the  occurrence  and  depth  of  possible  productive  sands. 

289.  Mayer,  W.  P.  "  Fumerole  "  oil  indications  present  in  field.  Mobile  Tri- 
bune, Dec.  9,  1917,  pp.  1-2.  Describes  gas  blow-outs,  or  "  fumeroles,"  in 
Mobile  County,  Ala.,  which  invariably  are  considered  as  signs  of  petroleum 
deposits.  Compares  the  formations  of  this  locality  with  those  of  the  Bl 
Dorado  field,  Kansas. 

240.  Smith,  E.  A.  Concerning  oil  and  gas  in  Alabama.  Alabama  Geol.  Survey. 
Circular  No.  3,  1917.  18  pp.  After  a  brief  discussion  of  the  conditions 
necessary  for  the  accumulation  of  oil  and  gas  in  general,  describes  localities 
where  the  geological  structure  seems  to  be  favorable  in  this  State. 

FLORIDA. 
GEOLOGY  AND  ORIGIN.  . 

241.  Chidsey,  C.  E.  Indications  of  petroleum  on  Indian  River,  Fla.  Manufac. 
Rec.,  vol.  71,  May  10,  1917.  p.  57.  Discusses  significance  of  asphalt  or  tar 
found  on  sea  beaches. 

XIOHIOAV. 
GEOLOGY,    STATISTICS. 

241a.  Michigan  Geological  and  Bioixkiical  Survey.  Mineral  resources  of 
Michigan,  with  statistical  tables  of  production  and  value  of  mineral  prod- 
ucts for  1916  and  prior  years.  1917.  291  pp.  Gives  occurrence  of  oil  and 
gas  (pp.  196-198)  ;  production  and  value  of  oil  and  gas  (pp  204-205)  ;  and 
directories  of  petroleum  and  natural  gas  producers  in  Michigan  in  1916 
<pp.  263,  266). 

Utilizatiow,  see  No.  1411. 

mssissippi. 

geology  and  origin. 

242.  Chidsey,  C.  E.    Outlook  for  an  oil  strike  on  Gulf  coast  of  Mississippi. 
^  Manufac.  Rec,  vol.  72,  July  19,  1917.  p.  70.    Tells  of  geological  indications 

of  oil. 
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MS.  Gbideb,  a.  F.  Oil  and  gas  poBslbilltleS  in  Mississippi.  Bull.  Southwestern 
Assoc.  Petroleum  Geologists,  vol.  1,  1917,  pp.  15ii-155.  Gives  briefly  the 
general  geology  of  the  State;  mentions  difliculties  attending  oil  investiga- 
tions, the  possible  source  of  oil  or  gas,  the  most  favorable  parts  of  Mississippi 
structures,  and  gives  an  account  of  recent  developments. 

244.  Hopkins,  O.  B.  Structure  of  the  Vicksburg-Jackson  area,  Mississippi, 
with  special  reference  to  oil  and  gas.  U.  S.  Geol.  Survey  Bull.  641,  1917,  pp. 
98-120.  Publishefl  also  as  separate  Bull.  641-D,  1916.  A  geological  review 
of  the  area.  Mentions  the  possibilities  of  oil  and  gas,  with  suggestions  for 
prospecting  and  drillingf. 

TEKHE8SEE. 
GEOLOGY  AND  ORIGIN. 

245.  Glenn,  L.  C.  Recent  oil  development  at  Glenmary,  Tenn.  Resources  of 
Tennessee,  vol.  7,  January,  1917,  pp.  40-43.  Account  .of  a  new  well  drilled 
In  this  region,  its  log,  the  character  of  the  oil  obtained,  with  distillation  test, 
the  yield  of  the  well,  and  the  geologic  structure  of  the  district. 

See  dUo  No.  248. 

246.  Miser,  H.  D.  Structure  of  the  Waynesboro  quadrangle,  with  special  refer- 
ence to  oil  and  gas.  Resources  of  Tennes.see,  vol.  7,  October,  1917,  pp. 
199-219.  Detailed  structural  study  of  the  region  to  ascertain  the  possibility 
of  finding  commercial  deposits  of  oil  and  gas.  Includes  an  account  of  indi- 
cations already  found,  a  well  record,  a  review  of  the  conditions  necessary 
for  the  accumulation  of  oil  and  gas  generally,  and  a  discussion  of  the  possi- 
bilities of  such  accumulation  in  this  quadrangle. 

247.  PuBDXTE,  A.  H.  Creneral  oil  and  gas  conditions  of  the  Highland  Rim  area 
in  Tennessee.  Resources  of  Tennessee,  vol.  7,  October  1917,  pp.  220-228. 
General  statements  on  oil  and  gas  possibilities. 

248.    The  Glenmary  oil  field.    Resources  of  Tennessee,  vol.  7,  April, 

1917,  pp.  105-108.  Description  of  the  second  well  drilled  in  this  field.  Dis- 
cusses the  formations  in  which  the  oil  occurs  and  compares  them  with  those 
of  the  first  well  described  in  a  previous  article. 

See  No.  245. 

CANADA  (112). 
HIBTOBICAL  BEFEBENCES  AND  GEOOBAFHIC  OCCTTBBENCK 

249.  Clafp,  F.  G.  Ressources  du  Canada  en  p^trole  et  en  gaz  naturel.  (Re- 
sources of  Canada  in  petroleum  and  natural  gas.)  Vol.  1.  Rept.  292, 
Canada  Dept  of  Mines,  Mines  Branch,  1917.  Translation  of  vol.  1,  Rept. 
No.  291, 1915. 

250.  Pakk,  W.  E.  Canadian  oil  and  gas.  Oil  City  Derrick  Supplement,  Dec. 
15, 1917,  pp.  41,  43,  45.    History  of  development. 

See  dUo  Nos.  1,  43,  44,  327. 

GEOLOGY  AND  OBIGIN. 

251.  Camebon,  A.  E.  Reconnaissance  on  Great  Slave  Lake,  Northwest  Terri- 
tories. Canada  Dept.  Mines,  Geol.  Survey  Summary  Rept.  for  1916  (Ottawa, 
1917),  pp.  66-76.  General  and  economic  geology  of  the  region,  description 
of  outcroppings  of  bituminous  limestone,  and  distillation  tests  of  the  oil 
f OQnd. 
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252.  DowLiNG,  D.  B.  Investigations  for  coal,  oil,  gas,  and  artesian  water  in 
•vestern  Canada.  Canada  I)ei)t.  Mines,  Geol.  Survey,  Summary'  Rept.  for 
1916  (Ottawa.  1917),  pp.  76-85.  Ileport  on  the  search  for  oil  In  Alberta 
and  for  gas  in  Alberta  and  Saslcatchewan. 

263.    The  southern  plains  of.  Alberta.    Canada  Dept  Mines,  Geol.  Sur- 
vey Memoir  93,  1917.    189  pp.    Gives  general  character  of  the  district,  its 
general  geology,  descriptive  geology,  and  economic  geology,  including  oil  and 
•gas  resources. 

254.  Drtsdale,  C.  W.  •Investigations  in  Briti^  Columbia.  Canada  Dept. 
Mines,  Geol.  Survey  Summary  Rept  for  1916  (Ottawa,  1917),  pp.  44-66. 
Includes  study  of  the  stratigraphy  and  correlation  of  the  Kootenay  ter- 
ranes. 

255.  Ells,  S.  C.  Bituminous  sands  of  northern  ^Vlberta.  Trans.  Canadian 
Min.  Inst.,  vol.  20,  1917,  pp.  447—459.  After  a  brief  summary  of  the  occur- 
rence of  bituminous  sands  and  their  attempted  development  in  the  United 
States,  gives  an  account  of  investigations  of  the  possible  economic  value  of 
the  Canadian  deposits.  Considers  their  use  as  a  wearing  surface  for 
streets  and  highways;  various  commercial  applications  of  the  separated 
bitumen ;  and  recovery  of  crude  petroleum  by  distillation  of  the  sand. 

256.    Investigation  of  bituminous  sands  of  northern  Alberta.    Canada 

Dept.  Mines,  Mines  Branch,  Summary  Rept.  for  1916  (Ottawa,  1917),  pp. 
56-58.  Report  on  the  sands  of  the  McMurray  district  of  northern  Alberta 
and  on  their  possible  use  in  pavements. 

257.  Gray,  F.  W.  The  coal  fields  and  coal  industry  of  eastern  Canada.  Canada 
Dept.  Mines,  Mines  Branch,  Bull.  14,  1917.  62  pp.  Contains  short  descrip- 
tion of  oil  shales  in  New  Brunswick  and  Nova  Scotia,  pp.  47-48. 

258.  MacLean,  a.  Southeastern  Saskatchewan.  Canada  Dept  Mines,  Geol. 
Survey  Summary  Rept  for  1916  (Ottawa,  1917),  pp.  156-159.  Discusses 
natural  gas  possibilities. 

259.  McLeabn,  F.  H.  Athabaska  River  section,  Alberta.  Canada  Dept.  Mines. 
Geol.  Survey  Summary  Rept.  for  1916  (Ottawa,  1917),  pp.  145-151. 
General  geology  and  economic  geology  of  the  region.  Asserts  that  no  liquid 
oils  have  been  found  there,  though  asphaltum  or  a  semiliquid  maltha  has 
been  found  in  the  tar  sands.  Gives  analysis  of  a  sample  of  gas  from  this 
district. 

260.  Mather,  K.  F.  Notes  on  Canadian  stratigraphy  and  paleontology. 
Science,  vol.  46,  July  20,  1917,  pp.  66-70.  Includes  study  of  Graham  Island 
and  Flathead  Valley,  British  Columbia. 

261.  Miller,  W.  G.  Petroleum  In  Canada.  Bull.  Geol.  Soc.  Am.,  vol.  28,  Sep- 
teml>er,  1917,  pp.  721-726.  Describes  modes  of  occurrence  and  supplies  of 
petroleum  in  Ontario,  New  Brunswick,  and  Alberta. 

262.  Scientific  American.  The  birth  of  a  new  industry.  Vol.  116,  Mar.  31, 
1917,  p.  326.  Describes  deposits  of  asphaltic  sand  in  Alberta,  and  tells 
of  Investigations  in  progress  by  the  Canadian  Department  of  Mines  and 
the  Mellon  Institute  of  Industrial  Research  in  Pittsburgh  to  determine 
the  best  methods  of  treating  the  crude  product  for  the  separation  of 
asphalt  or  petroleum. 

263.  WiiT.iAMs,  M.  Y.  The  Roekwood  anticline  (Ontario).  Canadian  Min. 
.Tour.,  vol.  38,  July  15,  1917,  p.  290, 

fifec  also  Nos.  1479,  1480. 


CANADA    (112).  45 

»  ■ 

DEVELOPMEl^T  AND  PBODUCTION. 

Inoaix,  E.  D.  Report  of  the  Borings  Division  of  the  Geological  Survey 
of  Canada.  Canada  Dept.  Mines,  Geol.  Survey  Summary  Rept.  for  1916 
(Ottawa,  1917),  pp.  309-^13.  Tells  of  collecting  data  In  regard  to  boring 
throughout  Canada,  and  of  the  use  of  such  information  in  practical  de- 
velopment as  well  as  In  theoretical  problems. 

265.  Petroleum  Wobld.  Oil  drilling  on  Graham  Island  abandoned.  Vol.  14, 
January,  1917,  pp.  31-33.  Tells  of  attempted  development  on  Graham 
Island,  and  of  the  abandonment  of  drilling  after  the  conclusion  that  surface 
indications  were  insufficient  to  warrant  development,  and  that  supposed 
ozokerite  found  on  the  shore  was  only  washed  up  paraffin.  See  also 
Petroleum  World,  vol.  12,  September,  1915,  p.  446. 

266.  Slippeb,  S.  E.  Oil  and  gas,  Alberta.  Canada  D^pt.  Mines,  Geol.  Survey 
Summary  Rept.  for  1916  (Ottawa,  1917),  pp.  114-134.  Gives  short  sum- 
mary of  the  work  done  in  the  various  fields  during  1916,  analyses  of  oils 
from  wells  in  Alberta,  and  logs  of  gas  wells.  Includes  a  detailed  report 
on  the  Medicine  Hat  and  Bow  Island  gas  fields. 

See  also  No.  408. 

PBOPBTTIES  JLND  THEIR  DETERMINATION,  SCC  NOS.  251,  266. 

UTILIZATION. 

267.  Ontario  Department  of  Public  Highways.  Bituminous  surfaces  for 
luacadam  roads ;  the  selection  of  materials  and  methods  of  testing.  Publi- 
cation No.  23,  July,  1917.  Appendix  to  annual  report  of  the  Department  of 
Public  Highways.    22  pp.    Describes  14  rests,  such  as  viscosity,  fiash  point, 

and  penetration. 

268.    Specification   for   bituminous   materials.      Publication   No.    24, 

July,  1917.    Appendix  to  the  annual  report  of  the  Department  of  Public 
Highwaya    7  pp.    Includes  specifications  for  road  oils. 

See  also  Nos.  255,  256. 

STATISTICS. 

Field  Devetx)pment  and  Production. 

268.  Canada  Department  of  Mines.  Geological  Survey,  memoirs.  Mines 
Branch,  annual  report  on  the  mineral  production  of  Canada,  and  bulletins. 

270.  Great  Britain,  Home  Office.  Mines  and  quarries :  General  report,  with 
statistics  (annual),  by  the  chief  inspector  of  mines.  Part  4,  Colonial  and 
foreign  statistics. 

271.  Heaton,  E.,  Robinson,  J.  B.,  and  Dobson,  tV.  J.  Heaton*s  Annual.  13th 
year,  1917.  518  pp.  Reference  work  on  Canada,  contains  material  on 
mining,  and  a  bibliography  of  all  Government  reports. 

272.  HoRE,  R.  E.  Canadian  mining  manual,  1916-17.  Toronto,  Mines  Pub- 
lishing Co.,  1917.  448  pp.  General  information  and  statistics  on  petroleum, 
natural  gas,  and  bituminous  sands. 

278.  Ontario  Bureau  of  Mines.  Annual  report  gives  yearly  statistics  on 
I>etroleum  and  natural  gas. 

I'BICES. 

274.  On.  AND  Gas  Journal.  Weekly  report  of  prices  of  Canadian  oil,  under 
beading,  "Eastern  States."    January-December,  1917. 

276.  On.  Trade  Journal.  Monthly  report  of  price  of  Petrolia  oil.  January- 
December,  1917. 

276.  Petboucum.  Monthly  report  of  price  of  Canadian  oil.  January-I>ecem- 
lier.  1»17. 
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MEXICO  (113). 

HISTORY  AND  GEOGBAPHIC  OCCTTBBENCR 

m 

277.  AiMft-MABTiN,  H.  El  petr61eo  en  Mexico  (Petroleum  In  Mexico).  BoL 
del  Petr61eo,  vol.  4,  July,  1917,  pp.  4-21.  Report  of  a  French  consul  In 
Mexico.  Gives  location  of  the  fields,  refinery,  and  transportation  facilities, 
prices,  properties  of  the  oil,  production  figures,  uses,  and  the  present  state 
of  development,  with  considerations  as  to  the  future  prospects  of  the  prin- 
cipal companies  operating  In  Mexico.  See  also  G^nle  Civil,  t  70,  Feb.  24, 
1917,  p.  134. 

t78.  Blardone,  Gbobge.  News  of.  the  Mexican  oil  fields.  Flows  solidified 
petroleum.  Oil  and  Gas  Jour.,  vol.  16,  Sept.  13,  1917,  p.  28.  Describes  pro- 
duction from  a  well  in  the  Topila  field  of  petroleum  that  Is  solidified  by  the 
extremely  low  temperature  caused  by  the  expansion  of  escaping  gas. 

279.  Cruz,  S.  C.  Estudlo  del  campamento  de  Ixhuatlan.  (Study  of  the  field 
of  Ixhuatlan.)  Bol.  del  Petroleo,  vol.  3,  February,  1917,  pp.  125-134.  Gen- 
eral description  of  the  field.  Its  location,  general  characteristics;  detailed 
descriptions  of  wells  drilled,  production  statistics  of  each  well  for  the  year 
1914;  discusses  transportation  and  storage  facilities. 

280.  Day,  D.  T.  The  petroleum  Industry  of  Mexico.  Proc.  Second  Pan  Ameri- 
can Scientific  Congress,  1915-16  (Washington,  1917),  vol.  3,  Conservation 
of  Natural  Resources,  pp.  288-245.  Gives  history  of  the  development  of  the 
Industry  In  Mexico,  occurrence  of  the  oil,  and  Its  composition ;  and  discusses 
the  broad  scope  of  Us  possible  utilization. 

See  also  Nos.  1,  43,  44. 

GEOLOGY  AND  ORIGIN. 

281.  DicKERSON,  R.  E.,  and  Kew.  W.  S.  W.  The  fauna  of  a  medial  Tertiary 
formation  and  the  associated  horizons  of  northeastern  Mexico.  Proc  Cali- 
fornia Acad.  Scl.,  4th  series,  vol,  7,  No.  5,  July  30,  1917,  pp.  125-156.  Iden- 
tification and  description  of  Tertiary  fossils  from  the  Gulf  coast  of  Mexico 
near  Tampico  and  Tuxpan.  Quotes  description  of  the  geology  of  the  region 
from  "  Tertiary  Deposits  of  Northeastern  Mexico,"  by  B.  T.  Dumble,  Proc. 
Cal.  Acad.  Scl..  4th  series,  vol.  5,  No.  6, 1915,  pp.  163-193. 

282.  Flores,  Teodoro.  El  petr61eo  Mexlcano.  (Mexican  petroleum.)  Bol.  del 
Petr61eo,  vol.  3,  January,  1917,  pp.  4-23.  Discusses  the  Industry  In  Mexico, 
the  geology  of  the  oil  regions,  and  the  origin  of  the  oil. 

283.  Garfias,  V.  R.,  and  Hawley,  H.  J.  Funnel  and  antlcllnal-ring  structure 
associated  with  Igneous  intrusions  in  the  Mexican  oil  fields.  Bull.  Am.  Inst. 
Mln.  Eng.,  August,  1917,  pp.  1147-1159;  discussion,  January,  1918,  pp.  92-97. 
Trans.,  vol.  57,  1918,  pp.  1071-1083;  discussion,  pp.  1083-1088.  A  general 
discussion  of  the  various  viewpoints  of  other  observers  In  regard  to  the 
Igneous  Intnislons  and  their  relation  to  the  accumulation  of  oil,  and  a 
presentation  of  additional  data  on  the  subject.  Bibliography  is  appended. 
(See  also  Petroleum  Age,  vol.  4,  October,  1917,  pp.  35-39.) 

284.  Hartley.  Burton.  The  petroleum  geology  of  the  Isthmus  of  Tehuantepec. 
Econ.  Geol..  vol.  12,  October-November,  1917,  pp.  .581-588.  Describes 
Isthmus  salt  d(mies  from  which  petroleum  is  obtained,  and  points  out 
similarities  between  these  domes  and  those  of  the  United  States  (Texas) 
and  Europe. 

See  also  Nos.  280,  391,  1480. 
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DEVELOPMENT  AND  PBODUCTION. 

285.  Hazlett,  a.  J.  Drilling  a  well  in  Mexico  is  a  costly  operation.  Oil  Trade 
Jour.,  vol.  8,  May,  1917,  p.  70.    Gives  cost  of  drilling  equipment  and  labor. 

TSAirSPOBTATION,  866  No.  277.     _ 

PBOPEBTTES  AND  THEIB  DETEBMINATION. 

286.  BoLETiN  DEL  PETROLEo.  Analisls  de  petroleo  crudo  procedente  de  distlntas 
regiones  mexicana.  (Analyses  of  crude  petroleum  from  different  parts  of 
Mexico. )     Vol.  4.  October,  1917,  pp.  320-323. 

286a.  DE  Ibabbola,  A,  M.  Analisls  de  una  nafta  (Analysis  of  naphtha).  An. 
Instit  Geol.  de  M6x.,  No.  4,  1917,  pp.  23-30. 

287.  MoBATES,  S.  S.  AnAlisis  de  un  petr51eo  crudo.  (Analysis  of  a  crude 
petroleum.)  Bol.  del  Petr61eo,  vol.  4,  November,  1917.  pp.  429-434.  Gives 
detailed  study  of  a  sample  of  oil  from  Tuxpan.  The  analysis  is  among  the 
first  made  in  the  new  laboratory  of  the  Creologlc  Institute  of  Mexico.  See 
also  An.  Instit  Geol.  M6x.,  No.  4,  1917,  pp.  1-19. 

.See  also  Nos.  277,  280. 

Refiniho  and  befinebies,  see  No.  277 ;  Utilization,  see  Nos.  277,  280. 

STATISTICS. 

EXPOBTS. 

288.  Oil  Tbade  Joubnal.  Monthly  statement  of  shipments  of  oil  from  Tampico 
and  Tuxpan  Into  the  United  States,  by  points  of  destination.  January-De- 
cember, 1917. 

IirPOBTS. 

289.  United  States  Geological  Subvey.  Mineral  Resources  of  the  United 
States,  part  2,  Nonmetals.  Annual  statement  of  petroleum  and  petroleum 
products  Imported  into  Mexico  from  the  United  States. 

Pboduction  of  Petboleum,  Natubal  Gas,  and  Asphalt. 

290.  United  States  Geological  Subvey.  Mineral  Resources  of  the  United 
States,  part  2,  Nonmetals.    Gives  annual  production  statistics. 

fiee  aUo  No.  277. 

LEGAL  BEGT7LATI0NS. 

291.  Boletin  del  Petb6leo.  Proyecto  de  ley  del  petr61eo  en  los  Estados  Unidos 
Mexicanos  y  sus  fundamentos,  estuiados  en  el  Departamento  de  Petr61eo. 
Vol.  4,  December,  1917,  pp.  538-670.  Gives  the  provisions  of  the  Mexican 
petroleum  law,  and  explains  its  principles. 

232.  Mining  and  Oil  Buixetin.  The  new  constitution  of  Mexico.  Vol.  3, 
April,  1917,  pp.  123-124,  127.  Gives  extracts  from  the  constitution  interest- 
ing to  mining  and  oil  operators. 

293.  PCTBOLEUM.  Scale  of  taxes  on  Mexican  oil  is  made  public.  Vol.  4,  Novem- 
ber, 1917,  p.  133.  Partial  translation  of  the  statement  of  the  tax,  and  the 
reasons  for  its  basis  and  assessment. 

294.  Petboleum  Review.  A  blow  to  the  Mexican  petroleum  industry.  Vol.  36, 
May  19,  1917,  pp.  349-350.  A  criticism  of  the  new  policy  of  taxation  of 
petroleum  and  its  products  in  Mexico.     (See  also  No.  295  for  refutation.) 
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290.  Santaella,  JoAQufN.  Refutaclon  al  articulo  de  "  The  Petroleum  Review," 
de  f^ha  19' de  Mayo  de  1917  (in  regard  to  the  new  oil  taxation  decree). 
Bol.  de  Petroleo,  vol.  4,  September,  1917,  pp.  215-225.  Refutation  of  an 
editorial  in  Petroleum  Rev.,  vol.  86,  May  19,  1917,  pp.  349-350,  which  at- 
tempts to  show  that  the  new  policy  is  shortsighted  and  will  prove  disastrous 
to  the  Mexican  oil  industry.  The  English  article  is  translated  In  full,  and 
each  point  of  criticism  defended. 

See  No.  294. 

ECONOMICS. 

290a  Marvin,  Gbobgb.  The  jeopardy  of  Tampico.  World's  Work,  vol.  34, 
Aug.,  1917,  pp.  374-^87.  Discusses  strategic  and  economic  importance  of 
the  Mexican  oil  fields  in  the  World  War. 


CENTRAL  AMERICA  (113). 

OcccBBENcu,  «ee  Nos.  1,  43,  44. 

STATISTICS. 

296.  UxiTED  States  Geological  StTRVET.  Mineral  Resources  of  the  United 
States,  part  2,  Nonmetals.  Gives  annual  production  statistics  for  petro- 
leum, natural  gas,  and  asphalt. 

WEST  INDIES  (114). 

OCCXTBBENCE,  $€€  NoS.   1,  43,  44. 

STATISTICS. 

297.  UNrrED  States  Geological  Survey.  Mineral  Resources  of  the  United 
States,  part  2,  Nonmetals.  Annual  production  of  petroleum  and  asphalt  in 
the  West  Indies. 

BABBADOS. 

Statistics,  see  No.  297. 

BIBLIOGRAPHY. 

298.  Dalton,  W.  H.  Bibliography  of  Barbados  petroleum.  Jour.  Inst.  Petro- 
letnn  Technologists,  vol.  4,  December,  1917,  pp.  63-64.  Intended  to  accom- 
pany paper  on  the  prospective  oil  fields  of  Barbados,  by  E.  H.  Cunningham 
Craig,  Jour.  Inst.  Petroleum  Technologists,  vol.  4,  February,  1918,  pp.  6^78. 

CUBA. 
HISTORICAL   REFERENCES   AND   OEOORAPITIC   OCCURRENCE. 

299.  Bngineerino  and  Mining  Journal.  First  producing  oil  well  in  Cuba. 
Vol.  104.  July  28,  1917,  p.  168.  Brief  account  of  the  discovery  of  oil  In 
commercial  quantities  in  Cuba,  and  review  of  the  conditions. 

SOO.  Gillespie,  F.  K.  The  real  facts  as  to  the  Cuban  petroleum  situation. 
What  has  been  done,  what  is  being  done,  and  what  may  be  expected  In 
Island  developments.  Oil.  Paint,  and  Drug  Rep.,  vol.  92,  July  2,  1917,  p.  61; 
July  9.  p.  50F ;  July  16.  p.  50F ;  July  23,  pp.  56,  59 ;  July  30,  pp.  56,  59.  De- 
tailed account  of  operation.**. 

801.  Knight.  J.  V.  The  oil  industry  on  the  island  of  Cuba.  Evening  Post  Oil 
Industry  Supplement,  New  York,  Aug.  31,  1917,  pp.  40,  42.  Short  account 
of  the  occurrence  of  oil  on  the  island,  and  brief  description  of  each  of  the 
25  "developments"  In  progress, 

302.  Oil  and  Gas  Journal.  Recent  developments  In  Isle  of  Cuba.  Vol.  16, 
June  21,  1917,  p.  30.  Tells  of  general  conditions  in  Havana  Province,  and 
revle\*'8  briefly  development  there  since  September,  1916. 
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GEOLOXiY. 

808.  Hates,  C.  W.,  Vaughan,  T.  W.,  and  Spencer,  A.  C.  Informe  sobre  un 
reconocimi<^nto  geoldglco  de  Cuba.  Translated,  with  annotations,  by  Pablo 
Ortega  y  Ros,  from  **  Report  on  a  geological  reconnaissance  of  Cuba,"  Wash- 
ington, 1901.  Boletfn  de  minas,  Direcci6n  de  Montes  y  Mlnas,  Cuba,  Janu- 
ary, 1917,  pp.  3-63 ;  July,  1917,  pp.  63-162. 

Statistics,  see  No.  297. 

TBINIDAD. 

HISTORICAL  REPER^CES  AND  GEOGRAPHIC  OCCURRENCE. 

804.  Scientific  American  Suppeement.  Asphalt.  Where  it  comes  from  and 
some  of  its  characteristics.  VoL  84,  S^t  1,  1917,  pp.  136-137.  Describes 
Trinidad  Pitch  Lake  and  the  properties  of  the  asphalt  found  there. 

See  also  No.  327. 

Pbopebties  and  theib  determination,  see  Nos.  304,  691 ;  Statistics,  see  No.  297. 

OTHEB  ISLANDS. 

PORTO  RICO. 

STATISTICS. 

800.  United  States  Bureau  of  Foreign  and  Domestic  Commerce.  Monthly 
summary  of  foreign  commerce  of  the  United  States.  Gives  quantity  and 
value  of  crude  and  refined  mineral  oil  shipped  to  Porto  Rico. 


SOUTH  AMERICA  (120). 
EISTOBICAL  BEFEEENCES  AND  GEOGBAPHIC  OCCTTBBENCE. 

806.  Cr*APP,  F.  G.  Review  of  present  knowledge  regarding  the  petroleum  re- 
sources of  South  America.  Bull.  Am.  Inst  Min.  Eng.,  October,  1917,  pp. 
173^1791 ;  discussion,  January,  1918,  pp.  101-102.  Trans.,  vol.  57,  1918,  pp. 
914-966;  discussion,  pp.  966-967.  Discusses  geographic  distribution  of 
petroleum  in  South  America,  geologic  conditions,  and  the  quality  of  the  oil. 
Gives  data  on  the'  distribution,  geological  conditions,  quality,  and  pro- 
duction (statistics)  in  Peru,  Argentina,  Venezuela,  Colombia,  Ecuador. 
Brazil,  Chile,  Bolivia,  the  Guianas,  and  the  Falkland  Islands. 

^ee  al90  Nos.  1,  43,  44. 

Geoijogt  ai«d  obioin,  see  No.  306;  Pbopebties  and  theib  detkbmination,  see 
No.  306. 

STAnSTICS. 

807.  Unttkd  States  Geoixwical  Survey.  Mineral  Resources  of  the  United 
States,  part  2,  Nonmetals,  pp.  679-886.  Annual  production  figures  for  the 
principal  producing  countries. 

See  aUo  No.  306. 

AEGENTOTA  (121). 

HISTOBICAIi  BEEEUENCES  AND  GEOaHAPHIC  OCCUBBENCE. 

808.  Chatfield,  Lyman.  Concerning  oil  fields  of  Argentina.  Oil  and  Gas 
Jour.,  vol.  1.5,  Mar.  1,  1917,  p.  26.  General  conditions  in  the  Argentine 
fields,  and  reasons  for  the  failure  of  the  Government  in  its  development  of 
the  deposits  in  the  Comodoro  Rivadavla  field.  Description  of  the  slight 
and  scattered  attempts  made  by  natives  and  ranchmen  to  develop  the  rich 
oil  fields  of  the  Salta  district,  and' discussion  of  opportunities  for  private 
capkal  in  Argentine  Republic. 

309.  HEBMrrTE,  E.  M.  Area  de  distribucidn  de  los  yacimientos  petrolfferos  y 
estado  actual  de  su  explotaci<in  en  la  Argentina.  (The  location  of  the  petro- 
leum fields,  and  the  status  of  their  exploitation  in  Argentine. )  Proc.  Second 
Pan  American -Scientific  Congress,  1915-16  (Washington,  1917),  vol.  8,  Min- 
ing, Metallurgy,  Economic  Geology,  and  Applied  Chemistry,  pp.  114-129. 
Describes  occurrence  and  development  in  four  districts  of  Argentine,  gives 
production  figures,  and  analyses  of  the  oils.    Contains  short  bibliography. 

810.  Oil  and  Gas  .Toitbnal.  Great  future  for  Argentine  oil  fields.  Vol.  16, 
July  5,  1917,  p.  34.  A  translation  of  a  review  of  the  Argentine  industry 
appearing  in  "  La  Nacion,"  of  Buenos  Aires,  for  Apr.  14,  1917,  which  de- 
scribes the  location  of  the  fields,  the  quality  of  the  oil,  and  possibilities  of 
production  by  thorough  exploitation.  Also  Petroleum  Age,  vol.  4,  August. 
1917,  pp.  33-34. 

8ee  al9o  Nos.  43,  44,  306. 
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OEOLOOY  AND  OBIGIN. 

811.    LoNGOBAKDi,  E.    Petroleum  of  Tres  Puentes,  Punta  Arenaa    Anales  see. 

quim.  Argentina,  vol.  5,  1917.  p.  60-61.    Chem.  Abs.,  vol.  12,  Jan.  10,  1918. 

p.  93  (Abstract).    Gives  moile  of  occurrence  and  properties  of  oil. 
See  also  No.  306. 

Properties  and  their  determination,  see  Nos.  366,  309,  311;  Statibticb,  see 
Nos.  396,  307,  309. 

PEEXI  (122). 
Occurrence,  see  Nos.  43,  44,  306;  Geology  and  origin,  see  Nos.  306,  314;  Peop- 

ERTIES  AND  THEIR  DEltalMINATION,  SCe  No.  306. 

STATISTICS. 

Field  Development  and  Production. 

312.    Peru.    Cuerpo  de  Ingenleros  de  Minas.    Boletins.    Contain  statistics  of 

oil  production,  drilling,  etc. 
See  also  Nos.  306,  307. 

OTHER  COTJirrBESS  (129). 

ECUADOB. 

* 

HISTORICAL  REFERENCES   AND  GBOGRAPIltC  OCCURRENCE. 

813.  Andrade,  C.  D.  Outline  of  the  petroleum  resources  of  Ecuador.  Proa 
Second  Pan  American  Scientific  Congress,  1915-16  (Washington,  1917), 
vol.  3,  Conservation  of  Natural  Resources,  pp.  203-205;  discussion,  pp. 
205-206.  Gives  location  of  the  oil  fields,  geology  of  the  Santa  Elena  Penin- 
sula, history  of  development,  analysis  of  the  oil,  and  a  review  of  the  ad- 
vantages of  the  field  as  an  oil-producing  center. 

314.  Maddock,  Charles.  The  oil  lands  of  Santa  Elena,  Ecuador.  Petroleum 
Rev.,  vol.  36,  Feb.  17,  1917,  p.  125.  Short  description  of  the  field,  the  char- 
acteristics of  the  oil  produced,  and  a  comparison  of  the  geology  of  this  field 
with  that  of  Peruvian  productive  areas. 

See  also  Nos.  43,  44,  306. 

Geology  and  origin,  see  Nos.  306,  313,  314;  Development  and  production,  see 
No.  313 ;  Properties  and  their  determination,  see  Nos.  306,  313,  314. 

COLokBIA. 

GEOLOGY  AND  ORIGIN. 

315.  White,  K.  D.  Oil  development  in  Colombia,  South  America.  Bull. 
Southwestern  Assoc.  Petroleum  Geologists,  vol.  1,  1917,  pp.  15^159. 
Gives  history  of  attempted  developments,  and  describes  possible  petroleum 
lands. 

See  also  No.  306. 

VENEZTJEIiA. 

STATISTICS. 

816.  United  States  Geological  Survey.  Mineral  Resources  of  the  United 
States,  1916,  part  2,  Nonmetals.  Gives  annual  exports  of  asphalt  from 
Venezuela. 

See  also  No.  306. 


EUROPE  (130). 

OEOLOOT  AND  OBIOIH. 

S17.  Van  Deb  Gracht,  W.  The  saline  domes  of  northwestern  Europe.  Bull. 
Southwestern  Assoc.  Petroleum  Geologists,  vol.  1,  1917.  pp.  85-92.  De- 
scribes these  formations,  and  discusses  their  probable  causes  and  relation 
to  oil  and  gas  accumulation,  with  a  view  to  explaining  *the  formation  of 
similar  domes  in  other -parts  of  the  world,  such  as  the  Gulf  Coastal  Plain  of 
the  United  States.  Includes  a  brief  description  of  the  oil-producing  domes 
of  Roumania. 

Ree  also  No.  284. 

STATISTICS. 

Production. 

318.  Unfted  States  Geolooical  Survey.  Mineral  Resources  of  the  United 
States,  part  2,  Nonmetala  Annual  statistics  for  princ^^ial  producing 
countries. 

AXTSTBIA-HTTNOAET  (131). 

OccuBBENCE  {sec  Nos.  43,  44). 

DEVELOPMENT  AND  PRODUCTION. 

319.  MiLLAB,  A.  Some  notes  on  natural  gas  and  its  utilization.  Petroleum 
World,  vol.  14,  April,  1917,  pp.  161-167.  Discusses  the  collection  and  use 
of  natural  gas,  particularly  in  the  Galician  oil  tields,  where  it  is  used  as 
fuel. 

380.  Petboleuic  World.  The  petroleum  industry  in  Austria-Hungary.  Vol. 
14,  December,  1917,  pp.  530--531.  R4sum6  of  an  article  by.  Van  H.  de  Wit 
in  a  Dutch  trade  report.  Explains  royalty  methods  in  use,  and  the  partici- 
pation of  foreign  capital  in  the  Galician  oil  Industry. 

PlOPEBTIES  AND  THEIB  DETERMINATION,   SCC  No.    181;    UTILIZATION,    866  No.   319; 

STATisncs,  see  No.  318. 

OESMANT  (133). 

Geology  and  origin,  see  No.  317. 

TBANSPOBTATION. 

321.  Henrt  J.  D.  The  Germans  in  oil.  Why  and  where  they  have  failed. 
Petroleum,  vol  3,  August,  1917,  pp.  87-88,  90.  Reviews  Germany's 
achievements  In  the  oil  industry,  particularly  her  interest  in  the  marine 
transport  of  oil. 

BE7INING  AND  BEFINEBIES. 

322.  Steuart,  D.  R.  The  brown  coal  distillation  industry  of  Germany.  Jour. 
Soc.  Chem.  Ind.,  vol.  36,  Feb.  28,  1917,  pp.  167-176.  Detailed  description  of 
the  industry  as  carried  on  in  Saxony  and  Messel.  Makes  comparisons  with 
the  Scotch  oil-shale  Industry. 

Statistics,  see  Nos.  318,  321. 
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GREAT  BBITADT  (134). 

HISTOBICAL  BEFEBENCES  AND  GEOGRAPHIC  OCCT^BBENCE. 

323.  Bevan,  T.  H.  Scotland's  oil  shale  industry.  Mining  American,  vol.  75. 
Dec.  22,  1917,  p.  9.  General  review  of  the  ln<lustry.  From  Commerce 
Report. 

324.  Engineer.  The  mineral  oil  resources  of  the  British  Empire.  Vol.  124, 
Nov.  9,  1917,  p.  412.  Abstract  of  paper  by  J.  S.  S.  Brame  read  before 
the  London  School  of  Economics.  Gives  statistics  of  the  proportion  of 
the  world's  output  credited  to  the  British  Empire.  Reviews  sources  of  oil 
and  discusses,  future  prospects,  particularly  the  possibilities  of  the  Kim- 
meridge  shales  of  England. 

325.    The  Scottish  shale-oil  industry.    Vol.  123,  Mar.  9,  1917.  pp.  221- 

222 ;  Mar.  23,  pp.  274-275.  First  part  gives  a  general  review  of  the  industry, 
and  the  second  part  detailed  descriptions  of  methods  of  distillatioii,  the 
products  obtained,  and  their  uses. 

326.  Fobbes-Lesue,  Wiluau.  The  occurrence  of  petroleum  in  England. 
Jour.  Inst.  Petroleum  Technologists,  vol.  3,  February,  1917,  pp.  152-183; 
discussion,  pp.  183-190,  Petroleum  Rev.,  vol.  36,  Jan.  20,  1917,  pp.  45-46 : 
Jan.  27,  pp.  67-68;   Feb.   3,  pp.  95-96;  Feb.  10,  pp.   115-116;   Feb.   17, 

.  pp.  137-139 ;  Feb.  24,  pp.  157-159 ;  Mar.  3,  pp.  173-174.  Reviews  the  historj- 
of  the  discovery  and  partial  development  of  commercially  valuable  oil  in 
Great  Britain,  and  gives  locations  of  "  oil  escapes  "  in  the  middle,  western, 
and  eastern  zones.  Discusses  the  prospects  of  detecting  further  deposits 
through  a  study  of  those  already  known.  Goes  into  a  detailed  study  of  tlie 
tectonic  lines  of  Great  Britain,  and  their  relation  to  surface  indications 
of  i)etroleum. 

327.  Henby,  J.  D.  The  British  Empire  and  the  greater  oil  world.  Petroleum, 
vol.  2,  March,  1917,  pp.  81-84 ;  April,  pp.  82-84 ;  vol.  3,  May.  1917,  pp.  87-S8, 
90;  June,  pp.  87-89;  July,  pp.  88,  90-92,  95-96.  Series  of  articles  dealing 
historically  and  descriptively  with  the  oil  fields  of  the  Empire.  Part  1 
discusses  the  probable  exhaustion  of  the  world's  supply  of  oil.  Part  2  de- 
scribes the  Tfrlnidad  oil  fields.  Part  3  gives  the  early  history  of  asphalt 
and  a  description  of  the  pitch  lake  in  Trinidad.  Part  4  gives  the  history  of 
the  industry  in  Newfoundland,  and  part  5  gives  an  account  of  w^hat  has 
been  done  there  In  recent  years,  with  a  short  geological  description  of  the 
field. 

See  also  Nos.  43,  44. 

GEOLOGY  AND  OBIGIN. 

328.  CoNACHEB,  H.  R.  J.  oil  shales  and  torbanites.  Geol.  Mag.,  decade  6,  vol. 
4,  No.  2,  February,  1917,  pp.  93-94.  Abstract  of  paper  In  Trans.  Geol.  Sec. 
Glasgow,  vol.  16,  part  2,  pp.  164-192.  Gives  results  of  a  microscopic  study 
of  the  shales  and  torbanites  of  the  Lothians  to  ascertain  the  substances 
which  yield,  on  distillation,  olefins,  paraflins,  and  naphthenes  in  large  pro- 
portions, while  coal  under  similar  treatment  yields  only  tar  containing 
small  proportions  of  these  compounds.  Concludes  that  oil  shales  and  tor- 
banites are  derived  from  the  same  substances  as  coal — ^vegetable  matter- 
but  that  in  the  shales  there  has  been  a  much  more  complete  elimination  of 
the  woody  matter,  leaving  the  resins,  cellulose,  and  mud. 
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529.  Dai^ton,  W.  H.  The  oil  prospects  of  the  British  Isles.  Jour.  Inst.  Petro- 
leum Technologists,  vol.  4,  December,  1917,  pp.  37-50 ;  discussion,  pp.  51-62. 
Petroleum  Rev.,  vol.  37,  Nov.  24,  1917,  pp.  325-326;  Dec.  1,  pp.  347-348. 
Petroleum  World,  vol.  14,  December,  1917,  pp.  521-525.  Describes  known 
occurrences  in  geologic  sequence ;  concludes  that  prospects  are  not  good  for 
commercial  quantities  of  oil,  and  drilling  alone  can  decide  the  question 
definitely. 

530.  Ferguson,  David.  The  form  and  structure  of  the  coal  fields  of  Scotland. 
Trans.  Inst  Min.  Bug.,  vol.  52,  1916-17,  pp.  355-391;  discussion,  vol.  53, 
1916-17,  pp.  116-119,  167-181,  258-261.  Includes  discussion  of  the  relation 
of  oil  shales  to  coal  seams. 

S^ee  also  No.  6. 

DEVELOPMENT  AND  PBOBUCTIOir. 

8S1.  Bbown,  J.  L.  Oil  shale  industry  of  Scotland.  Coal  Age,  vol.  12,  Sept.  8, 
1917,  p.  401.  Brief  account  of  mining  methods  and  general  conditions  in 
the  Scotch  shale  industry. 

Refiniko  and  befineries.  866  Nos.  6,  322.  Y 

STATISTICS. 

Impobts  into  the  United  Kingdom. 

332.  Gbeat  Bbitain,  Home  Office,  Mines  and  Quarries.  Creneral  Report,  with 
statistics,  for  1916  (annual),  hy  chief  inspector  of  mines;  part  3,  Output. 

833.  Petkoi^um  Re\'iew.  Weekly  review  of  imports,  by  countries.  January- 
December,  1917. 

l*]ioDUCTiON  OF  Petroleum. 

834k  Gbeat  Bbitain,  Home  Office,  Mines  and  Quarries.  General  Report,  with 
statistics,  for  1916  (annual),  by  chief  inspector  of  mines;  part  4,  (Colonial 
and  foreign  statistics.    Gives  production  statistics  for  all  British  colonies. 

See  aUo  No.  324. 

Production  of  Shale  in  Scotland. 

S3S.  Gbeat  Bbitain,  Homi:  Office,  Mlpes  and  Quarries.  General  Report,  with 
statistics,  for  1916  (annual),  by  chief  inspector  of  mines;  part  3,  Output 
Gives  statistics  of  oil-shale  industry  in  Scotland. 

LEGAL  REGULATIONS. 

336.  Petboleum  Review.  Developing  the  petroleum  deposits  of  the  United 
Kingdom..  Vol.  37,  Aug.  25,  1917,  pp.  117-118.  Gives  text  of  the  Govern- 
ment bill,  introduced  Aug.  15,  1917,  to  "  make  provision  with  respect  to  the 
searching  and  boring  for  and  the  getting  of  petroleum  in  the  United  King- 
dom, and  for  purposes  connected  therewith.**  Government  control  is  secured 
and  private  enterprise  favored  at  the  same  time.  See  also  Petroleum 
World,  vol.  14,  September,  1917,  pp.  398-400. 

BOUMANIA  (136). 

HISTOBICAL  BEFEBENCES  AND  GEOGBAPHIC  OGCTTBBENCE. 

387.  Bakeb,  Benjamin.  The  Russian  and  Roumanian  oil  fields.  Evening  Post 
Oil  Industry  Suw)lement,  New  York,  Aug.  31, 1917,  pp.  18-20.  Review  of  the 
oil  resources  of  Russia  and  Roumania.  Emphasizes  the  points  of  in- 
efBdency,  and  present  needs  of  the  Russian  Industry,  such  as  adequate 
transportation  facilities,  capital,  materials,  labor,  and  new  methods  of  man- 
agement 
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388.  Nkoulescu,  Gogu.  Petroleum  industry  in  Koumania.  Oil  Trade  Jour., 
vol.  8,  April,  1917,  p.  104.  Brief  history  of  the  Industry  In  Roumanla,  and 
explanation  of  how  the  land  is  procured  for  development. 

389.  VicHNiAK,  J.  LUndustrie  du  p6trole  en  Roumanie.  (The  petroleum  in- 
dustry in  Roumanla.)  G^nie  Civil,  t.  70,  Jan.  13,  1917,  pp.  30-33.  Gives 
location  of  fields,  methods  of  production,  production  and  export  statistics, 
and  the  status  of  the  different  operating  companies. 

See  also  Nos.  43,  44. 

Geology  and  ougin,  see  No.  317. 

BEVELOPMEIIT  AND  PBODUCiaOir. 

340.  Oir^  Paint  and  Dbug  Reporter.  Bringing  back  the  Roumanian  oil  field 
after  British  "  demolition."  Vol.  92,  Aug.  27, 1917,  p.  16.  Tells  how  the  Ger- 
mans took  paraffin  impressions  of  obstructions  In  the  wells  in  order  to  make 
fishing  tools  suftable  for  grasping  them. 

341.  Petroleum  Review.  The  destruction  of  the  Roumanian  oil  fields.  Vol. 
37,  Sept.  15,  1917,  pp.  165-107 ;  Sept.  22,  pp.  181-183.  An  official  detailed 
account  of  how  the  proi>erties  of  the  Roumanian  Consolidated  Oilfields 
(Ltd.),  were  destroyed  to  prevent  their  falling  into  the  enemy's  hands. 

See  alHo  Nos.  338,  339. 
Statistics,  see  Nos.  318,  339. 

BVSSIA  (137). 

HISTOBICiX  BEtEBElfCES  AND  GEOGRAPHIC  OCCUBBENCB. 

842.  GuBKiN,  I.  Petroleum  in  Russia.  Petroleum  Rev.,  vol.  36,  May  19, 
1916,  p.  347 ;  May  26,  p.  363 ;  June  2,  pp.  383-384 ;  June  16,  p.  414 ;  June  23. 
p.  433 ;  vol.  37,  July  7,  1917,  p.  7.  Translation  of  a  Russian  article.  Deals 
with  the  history  of  the  Russian  industry  in  generaY,  and  of  the  Baku  de- 
velopment in  particular,  with  the  present  situation,  and  discusses  the  proper 
exploitation  of  the  petroleum  wealth  of  Russia  in  the  future. 

343.  Sciknti]<^c  American  Supplement.  The  oil  fields  of  the  Apsheron  Penin- 
sula. Vol.  S4,  Aug.  25. 1017,  pp.  127-128.  Gives  history  of  petroleum  on  the 
peninsula,  location  of  the  oil  fields,  character,  and  geologic  concurrence  of 
the  oil,  description  of  surface  indications  to  be  found ;  and  tells  of  the  use  of 
natural  gas  by  peasants  for  burning  lime. 

See  also  Nos.  43.  44,  337. 

GEOLOGY  AND  OBIGIN. 

844.  Apbesov,  S.  Petroleum  on  the  Apsheron  Peninsula.  Petroleum  Rev., 
vol.  36,  Apr.  14,  1917,  p.  267;  Apr.  21,  p.  2^;  Apr.  28,  p.  299.  Translation 
of  an  article  in  Neftannole  Dielo  on  this  subject.  The  first  part  deals  with 
the  relation  between  petroleum  deposits  and  formations  of  folds,  and  the 
second  part  with  the  origin  of  petroleum  In  this  locality. 

845.  Petroleum  Review.  Geological  investigations  of  new  petroliferous  areas 
In  Russia.  Vol.  36,  May  5,  1917,  p.  313.  Extract  from  the  report  of  the 
Russian  geological  committee,  which  recommends  for  exploitation  certain 
areas  on  the  Apsheron  Peninsula. 

846.    The  Terski  petroleum  deposits.     Vol.  37,  Oct.  6,  1917,  p.  215. 

Translate<l  from  Neftannole  Dlelo.     Describes  formation  and  Indications 
of  petroleum  deposits  In  this  Province. 
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847.  Rtftkovsky,  a.  The  Aktchagil  watery  strata  at  Bebe-Elbat.  Petroleum 
Rev.,  vol.  36,  Feb.  10,  1917,  p.  107.  Brief  description  of  conditions  in  this 
region  as  an  aid  to  future  boring. 

See  also  No.  343. 

DEVELOPMENT  AND  PBODUCTION. 

34Sv  GoGAVA,  — ,  Hand-dug  production  of  petroleum  in  Russia.  Petroleum 
Rev.,  vol.  36,  May  12, 1917,  p.  331 ;  June  16,  p.  419.  Gives  arguments  against 
the  prohibition  of  hand-dug  production  as  planned  by  the  technical  commit- 
tee of  the  former  Russian  Government 

849.  Petroleum  Review.  The  hand-dug  petroleum  wells  in  Russia.  Vol.  36, 
Jan.  20,  1917,  pp.  47-48;  Jan.  27,  p.  69.  Gives  arguments  why  hand-dug 
wells  should  not  be  discouraged,  as  reported  to  the  Russian  technical 
petroleum  control  committee.   ' 

Pbopebties  and  theib  determination,  see  Nos.  9,  343. 

XTTUiIZATrON. 

350.    Petroleum  Review.    Fuel  consumption  on  the  Russian  railways.     Vol. 

36,  Apr.  14,  1917,  p.  265.    Gives  figures  showing  the  consumption  of  coal, 

wood,  and  petroleum,  1904-1913,  1915  and  1916. 
See  also  No.  343. 

STATISTICS. 

Prices. 

851.    Petroleum  Review.    Home  and  foreign  market  intelligence  gives  weekly 

report  of  prices.    January-December,  1917. 
See  also  Nos.  318,  350. 

TUEKEY  (188). 
Occi^bbence,  see  Nos.  43,  44. 

OTHER  COXTNTBIES  (189). 

FBANCE. 

KniNiKG  AiTD  BEFiNEBiES,  sce  No.  832. 

UTILIZATION. 

352.  G^NiE  Civil.  L*emploi  de  I'alcool  industrial  et  des  hydrocarbures  comme 
carburants.  (The  use  of  industrial  alcohol  and  hydrocarbons  in  carbu- 
retors) T.  71,  Oct.  6,  1917,  pp.  225-228.  R^um^  of  part  of  an  official 
report  on  the  liquid  fuel  resources  of  France,  including  alcohol,  mixtures 
of  alcohol,  ether,  etc.,  and  petroleum,  natural  gas,  and  oil  shalea 

ITALY. 

GEOGRAPHIC  0CCURB3NCB. 

353.  Petboleum  World.  The  petroleum  industry  of  Italy.  Vol.  14,  December, 
1917,  p.  556.  Gives  production  and  import  figures,  and  names  localities 
where  oil  indications  have  l)een  found. 

^ee  also  Nos.  43,  44. 
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PROPERTIES  AND  THEIR  DETBRM  [NATION. 

854.  RoDANo,  A.  G.  Petroleum  of  Neviano  de'  Rosfd.  Aniiali  Chim.  Appl.. 
vol.  8.  1917,  pp.  11-12.  Chem.  Abs.,  vol.  11.  Dec.  10,  1917,  pp.  3424-3425. 
Gives  properties,  distillation  test,  etc. 

REFINING  AND  REFINERIES. 

SM.  RoDANO,  A.  G.  Utilization  of  Italian  products  (petroleum  and  ta*  oils) 
in  the  preparation  of  benzol.  Annall  Chim.  Appl.,  voL  8,  1917,  pp.  7-11; 
Jour.  Soc.  Chem.  Ind.,  vol.  36,  Oct.  31,  1917,  p.  1091.  Tells  of  experimenb» 
which  showed  the  possibility  of  the  use,  by  the  cracking  process,  of  crude 
petroleum  from  Ripi,  Italy,  and  of  mixtures  of  this  petroleum  with  tar  oil 
for  the  production  of  benzol. 

STATISTICS. 

Production  of  Petroleum  and  Asphalt.  . 

356.    Revista  del  Servizio  Minerabio.    Gives  annual  statistics  for  Italy. 

See  also  No.  318. 

SWITZEBLAITD. 

DEVELOPKENT  AND  FBOBUCTION. 

856a.  Rt'TST,  Ernst.  (The  asphalt  mine  in  the  Val  de  Travers.)  Schweiz. 
Chem.  Ztg..  Jahrg.  1,  1917,  pp.  49-51 ;  Chem.  Zentr.,  1918,  II,  p.  145 ;  Chem. 
Abs.,  vol.  13,  Nov.  29,  1919,  p.  2836.  Describes  occurrence  and  recovery  of 
the  asphalt 


ASIA  (140). 
STATISTICS. 

PEODucnoN  OF  Petroleum,  Natural  Gas  and  Asphalt. 

357.    United  States  Geological  Survey.     Mineral  Resources  of  the  United 

States,  1916,  part  2,  Nonmetals.    Annual  statistics  for  principal  producing 

countries. 

CHDTA  (141). 
Occurrence,  see  Nos.  43.  44. 

GEOLOGY. 

S58.  Wang,  Chung  Yu.  Bibliography  of  the  mineral  wealth  and  geology  of 
China  from  1912  to  1917.  Shanghai,  The  Commercial  Press  (Ltd.),  1917. 
21  pp.  A  continuation  of  the  author's  work  on  the  same  subject  published 
in  1912.    Includes  references  on  petroleum  in  China. 

BEVELOFICENT  AND  PRODUCTION. 

858.  Kern,  C.  E.  China  has  oil  possibilities.  Oil  and  Gas  Jour.,  vol.  15, 
Feb.  1, 1917,  pp.  31-32.  Reports  Interview  with  the  Chinese  minister  to  the 
United  States,  in  wlilch  the  commercial  opportunities  in  oil  are  discussed 
and  a  history  of  past  field  operations  given. 

S60.  Richardson,  H.  K.  The  production  of  salt  in  Szechuen  Province,  western 
China.  Met.  and  Chem.  Eng.,  vol.  16,  Jan.  1,  1917,  pp.  32-40;  vol.  17.  Sept. 
1, 1917,  pp.  225-226 ;  Sept.  15,  pp.  313-^16.  Description  of  the  methods  used 
to  obtain  salt  from  wells  which  often  produce  large  quantities  of  gas, 
which  is  used  in  burners  for  evaporating  the  salt. 

INDIA  (142). 

OrcmBEWCE.  aee  Nos.  43,  44. 

GEOLOGY. 

3«0a.  La  Touche,  T.  H.  D.  A  bibliography  of  Indian  geology  and  physical 
geography,  with  an  annotated  index  of  minerals  of  economic  value.  Pub- 
lished by  order  of  the  government  of  India  and  printed  in  Calcutta  for  the 
Geological  Survey  of  India.    Part  I,  1917.    571  pp.    Part  II,  1918.    490  pp. 

DEVELOPMENT  AND  PBODUCTION. 

3€1.  Jack,  H.  S.  M.  The  development  of  the  petroleum  industry  in  Assam. 
Jour.  Inst.  Petroleum  Technologists,  vol.  3,  June,  1917,  pp.  263-276;  dis- 
cussion, pp.  276-286.  Petroleum  Rev.,  vol.  36,  Apr.  21,  1917,  pp.  287-288; 
Apr.  28,  pp.  303-304.  Gives  brief  general  description  of  the  country,  history 
of  early  prospecting,  and  attempted  development.  Explains  difficulties  in 
obtaining  geological  data  and  in  drilling,  and  describes  drilling  methods 
Qsed.   Gives  properties  of  the  oil  and  its  refined  products. 

Pbopcbtieb  ahd  THEnt  determination,  see  No.  361. 

59 


60  BIBLIOGRAPHY  OF  PETROLEUM,  1917. 

STATISTICS. 
General  Review. 

362.  Petroleum  World.  Petroleum  In  Burma,  1916.  Vol.  14,  October,  1917, 
pp.  448,  450.  Reviews  developments  of  the  year,  by  fields,  giving  statistics 
of  production  for  the  years  1905-1916. 

Imports. 

363.  India  Geological  Survey  Records.    Gives  annual  statistics  of  petroleum 

imports. 

\    ' 
Production  of  Petroleum. 

364.  Great  Britain,  Home  Office.  Mines  and  Quarries :  General  Report,  with 
statistics  (annual),  by  chief  inspector  of  mines.  Part  4,  Colonial  and  for- 
eign statistics. 

See  also  No.  357. 

JAPAN  (143). 
Occurrence,  see  Nos.  43,  44. 

DEVELOPMENT  AND  PBODUCTION. 

365.  Ck)MPREssED  Air  Magazine.  Hand-dug  oil  wells  in  Japan.  Vol.  22,  Octo- 
ber, 1917,  pp.  8525-8527.    Describes  primitive  methods  used  in  Higashiyama. 

366.  Oil  Age.    Hand-dug  wells  in  Higashiyama.    Vol.  13,  July,  1917,  p.  22. 
'Quoted  from  the  Petroleum  News,  of  Tokyo.    Describes  primitive  method 

of  diggings  wells  in  close  proximity  to  the  modern  method  of  operation  in 
the  same  field.    See  also  Petroleum  Rev.,  vol.  37,  Sept.  1, 1917,  p.  135. 
Statistics,  see  No.  357. 

OTHER  COITNTBIES  (149). 


HISTORICAL  REFERENCES  AND  GEOGRAPHIC  OCCURENCE. 

367.  Mining  and  Oil  Butxetin.  Petroleum  development  In  Persia.  Vol.  3, 
September,  1917,  p.  298.  Brief  history,  present  developments,  and  future 
prospects. 

See  also  Nos.  43,  44. 


AFRICA  (150). 

OccuBRENCE,  sce  Nos.  43,  44. 

OEOLOGT  AND  OBIGIN. 

S67a.  Du  ToiT,  A.  L.  Notes  on  the  Karroo  system  in  southern  Kalahari. 
Trans,  GeoL  Soc.  South  Africa,  vol.  19,  Jan.-Dec.,  1916  (published  1917), 
pp.  1-lS. 

MTb.    Report  on  the  prospects  of  finding  oil  in  the  southern  Karroo. 

Mem.  8,  Geol.  Survey,  Union  of  South  Africa. 

S68.  HuuE,  W.  F.  Some  notes  on  the  post-Eocene  and  post-Miocene  move- 
ments in  the  oil  field  region  of  Egypt.  Geol.  Mag.,  decade  6,  vol.  4,  No.  1, 
January.  1917,  pp.  5-9.  Summarized  account  of  data  obtained  on  the 
geology  of  the  Gulf  of  Suez  area,  particularly  of  its  southern  portion. 

SMa.  Macgsegob,  A.  M.  The  Karroo  rocks  and  later  sediments  northwest  of 
Bulawayo.  Trana  Geol.  Soc.  South  Africa,  vol.  19,  Jan.-Dec.,  1916  (pub- 
lij«hed  1917),  pp.  14-S2. 

S68b.  ScHWABz,  E.  H.  L.  Notes  on  the  geology  of  Natal.  Trans.  Geol.  Soc. 
South  Africa,  vol.  19,  Jan.-Dec.,  1916  (published  1917),  pp.  46-^.  De- 
scribes carbonaceous  shales. 

368.  Wagner,  P.  A.  Mineral  oil,  solid  bitumen,  natural  gas,  and  oil  shales. 
South  African  Jour.  Ind..  vol.  1,  October,  1917,  p.  126. 

STATISTICS. 

870.  United  States  Geoi/kstcal  Survey.  Mineral  Resources,  part  2.  Non- 
metals.     Annual  production  figures  for  Egypt. 
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STATISTICS. 

Production  of  Petroleum  and  Asphalt. 

871.  United  States  Geological  Survey.  Mineral  Resources*  part  2.  Noniuetals. 
Annual  production  statistics  for  principal  producing  countries. 

ATTSTBAUA  (161). 

GEOLOGY  AND  OBI0IN. 

872.  Petroleum  World.  Oil  drilling  In  South  Australia.  Vol.  14,  January, 
1917,  pp.  S-IO;  March,  pp.  120-121.  Favors  possibilities  of  production  In 
this  region,  as  supported  by  Dr.  Basedow,  and  refuting  the  published  opin- 
ions of  Dr.  Wade.    Gives  actual  results  of  a  bore. 

878.    Hopes  dashed  in  Australia.     Vol.  14,  May,  1917,  pp.  228,  230. 

Summary  of  adverse  report  by  the  Government  geologist  of  South  Australia 

on  the  prospects  of  finding  oil  there. 
874.    South  Australian  oil  wells.    Vol.  14,  March,  1917,  p.  116.     Tells 

of  satisfactory  developments  In  S<»uth  Australia  and  further  proofs  of  the 

presence  of  oil  there. 

irriLIZATION. 

876.  Automobile  and  Automotive  Industries.  Australia  wants  alcohol  fuel. 
Vol.  37,  Oct.  18,  1917,  pp.  609-^70.  Quotes  from  "  Autocar,"  the  report  of 
the  committee  of  the  Australian  Commonwealth  Advisory  Council  of  St*i- 
ence  and  Industry  on  alcohol  fuel.  Considers  the  subject  under  the  follow- 
ing heads :  The  design  and  manufacture  of  the  engine ;  the  supply  pf  the 
alcohol.  Including  its  distribution;  the  denaturatlon  of  the  alcohol.  (See 
also  Engineer,  vol.  124,  Sept.  28,  1917,  pp.  278-279.) 

876.  Petroleum  Wori.d.  Motor  fuel  from  sugar  and  wheat.  Vol.  14,  March, 
1917,  pp.  127-130.     Suggested  schemes  for  gasoline  substitutes  in  Australia. 

See  also  No.  1386. 
Statistics,  see  No.  371. 

BOBNEO,  JAVA,  Aim  STTHATKA  (162). 

Occurrence,  see  Noh.  43,  44 ;  Statistics,  see  No.  371. 

NEW  OUDTEA  (163). 

GEOLOGY  AND  ORIGIN. 

877.  Pask,  W.  E.  Australian  Government  is  seeking  oil.  Oil  and  Gas  Jour., 
vol.  15,  Mar.  22,  1917,  p.  32.  Tells  of  geological  investigations  In  New 
Guinea,  and  of  localities  in  which  conditions  are  favorable  for  supplying 
petroleum  and  In  which  oil  indications  actually  exist 

Statistics,  see  No.  371. 

62 


OCEANIA  AND   MALAYSIA    (160).  68 

HEW  ZEALANB  (164). 
Statistics,  nee  No.  371. 

PHniFFINE  ISLABDS  (165). 

OCCUKBENCE,  866  N08.  43,  44. 

STATISTICS. 

Imposts  of  Petroleum. 

378.  United  States  Bureau  of  Foreign  and  Domestic  Ck)MMERCE.  Monthly 
summary  of  foreign  commerce  of  the  United  States  gives  quantity  and  value 
of  crude  and  refined  mineral  oils  exported  to  the  Philippines. 


GEOLOGY  AND  ORIGIN  (200). 
OENEEAL  Aim  MISCELLAITEGUS  OEOLOOY  (210). 

879.  Clapp,  Y,  G.  Ethics  of  tlie  petroleum  geologist.  Econ.  Geol.,  vol.  12, 
February-March,  1917,  pp.  105-137.  Abstract,  Bull.  Geol.  Soc  Am.,  vol.  28, 
March,  1917,  p.  157.  Paper  read  before  tlie  Geological  Society  of  America, 
December,  1916.  Reviews  literature  on  professional  ethics,  and  outlines  an 
ethical  code  for  consulting  petroleum  geologists,  covering  the  ^leologist  and 
his  client,  his  assistants,  and  the  community.  Gives  a  reference  list  of 
papers  on  Engineering  Ethics.  . 

380.  James,  S.  L.  Notes  on  the  subject  of  geological  mapping.  Jour.  Inst 
Petroleum  Technologists,  vol.  3,  February,  1917,  pp.  123-143 ;  discusEdon,  pp. 
143-151.  Petroleum  Rev.,  voL  35,  Dec  23,  1916,  pp.  517-518;  Dec  30,  pp. 
535-^536 ;  vol.  36,  Jan.  ^,  1917,  p.  17.  Discusses  the  following  aQ)ects  of  the 
subject :  The  scope  of  petroleum  geology ;  essentials  of  a  geological  map ;  the 
best  methods  of  field  work ;  the  important  relations  between  topography  and 
geology;  the  application  of  these  relations  to  mapping  of  ground  covered 
with  thick  forest ;  and  the  rapid  use  of  the  trained  eye  in  sketch  mapping. 

881.  Kite,  W.  C.  An  outline  for  a  type  report  on  an  oil  field.  Bull.  South- 
western Assoc.  Petroleum  Geologists,  vol.  1, 1917,  pp.  131-133.  Suggests  the 
following  main  headings:  Location  of  area;  physiography;  stratigraphy; 
structure ;  surface  indications ;  development ;  summary. 

382.  Mayeb,  W.  p.  Popular  oil  geelogy.  Chicago,  1917.  15  pp.  Published 
by  the  author. 

See  also  No.  193. 

GEOLOGIC  STRTJCTTJRE  (240). 

883.  Clapp,  F.  G.  Revision  of  the  structural  classification  of  petroleum  and 
natural  gas  fields.  Bull.  Geol.  Soc.  Am.,  vol.  28,  September,  1917.  pp. 
553-602.  Abstract,  Bull.  Geol.  Soc.  Am.,  March,  1917,  p.  158.  Suggests 
further  subdivision  and  additions  to  the  classification  proposed  in  a  paper 
by  the  author,  "  A  proposed  classification  of  petroleum  and  natural  gas  fields 
based  on  structure,"  Econ.  Geol.,  vol.  5,  September,  1910,  pp.  503-521. 

884.  FoHS,  F.  J.  How  a  structure  contour  map  is  made.  Oil  and  Gas  Jour., 
vol.  15,  Jan.  18,  1917,  p.  54.  Paper  read  before  the  Oklahoma  Society  of 
Engineers  that  gives  a  map  of  an  ideal  dome,  with  brief  explanations. 

See  also  Nos.  105,  127. 

osiGnr  (250). 

385.  Gfareschi,  Icilio.  Petrolil  ed  emanazloni  terrestrl.  (Petroleum  and 
terrestrial  emanations.)  Torino:  Unione  Tipografico-Edi trice  Torinese, 
1917.  Presents  a  lengthy  discussion  of  the  origin  of  petroleum,  evolution 
of  modem  theories  and  the  composition  of  gaseous  emanations,  w^ith  special 
reference  to  the  genesis  of  petroleum,  asphalt,  and  bitumens. 
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586.  Haldzrman,  J.  A.  New  theory  of  petroleum  formation.  Nat*.  Petroleum 
News,  vol.  9.  October,  1917,  pp.  22,  24,  24-B.  24-D,  24-F.  An  explanation 
of  the  theory  that  heat  and  pressure  from  changes  in  the  earth's  equi- 
librium cause  the  formation  of  oil  deposits.  Also  in  Petroleum  Age,  vol. 
4,  November,  1917,  pp^  37-40. 

See  also  Nos.  216,  1041. 

OBaANIC  THEOBIES. 

587.  RicHABDSON,  Ouffordl  The  nature  and  origin  of  petroleum  and  asphalt. 
Met.  and  Chem.  Eng.,  vol.  16,  Jan.  1,  1917,  pp.  25-27.     A  theoretical  dl»- 

.  cuBsion  of  the  origin  of  petroleum  and  asphalt  on  the  basis  of  i^inciples  of 
colloidal  chemistry.  Ck)ncludes  that,  while  it  originates  from  a  gas  which 
Is  a  mixture  of  methane  and  ethane,  petroleum  differs  in  character  accord- 
ing to  the  state  of  subdivision  and  the  nature  of  the  surface  of  th^  oil 
sands  with  which  the  gas  comes  in  contact  If  the  gas  contains  hydrogen 
sulphide  and  a  larger  percentage  of  carbon-dioxide,  asphaltic  oils  are 
formed. 

588.  WnrrB,  David.  Late  theories  regarding  the  origin  of  oil.  Bull.  Geol. 
Soc  Am.,  vol.  28,  September,  1917,  pp.  727-7S4.  Reviews  earlier  theories 
and  discusses  the  modem  organic  theory.  Discusses  distillation  versus 
bacterial  origin  in  the  working  out  of  the  organic  theory,  the  influence 
of  chemical  processes,  and  the  effects  of  progressive  regional  alteration. 
Considers  briefly  the  undeveloped  hypothesis  of  Richardson  regarding 
phenomena  of  surfaces  and  films.  (See  Richardson,  Clifford.  The  origin 
of  petroleum  and  asphalt.  Jour.  Ind.  and  Eng.  Chem.,  vol.  8,  January, 
1916,  p.  4.) 

See  aUo  Nos.  6,  635. 

ACCXJMITLATION    (260). 

• 

S88.  Daly,  M.  R.  The  diastrophic  theory.  A  contribution  to  the  study  of  the 
mechanics  of  oil  and  gas  accumulation  in  commercial  deposits.  Trans. 
Am.  Inst.  Min.  Eng.,  vol.  56,  1917,  pp.  733-753;  discussion,  pp.  753-781. 
Published  also  in  Bull.  Am.  Inst.  Min.  Eng.,  July,  1916,  pp.  1137-1157; 
discussion,  Dec.,  1916,  pp.  2204-2211;  May,  1917,  pp.  871-891.  Sets  forth 
a  new  interpretation  of  rock  pressure  and  of  the  sealing  up  of  such  pres- 
sure in  oil  and  gas  pools.  Discusses  the  theory  that  accumulation  depends 
directly  on  diastrophic  deformations. 

890.    Geosynclines  and  petroliferous  deposits.     Bull.  Am.   Inst.  Min. 

Eng.,  August  1917,  pp.  1135-1146;  discussion  January,  1918,  pp.  97-99. 
Trana,  vol.  57,  1018,  pp.  1054-1065;  discussion,  pp.  1065-1070.  "A  con- 
tribution to  the  study  of  the  relations  between  earth  movements  and  hydro- 
carbon accumulations." 

891.  LArEB,  A.  W.  The  petorology  of  reservoir  rocks  and  Its  Influence  on  the 
accumulation  of  petroleum.  Econ.  Geol.,  vol.  12,  August,  1917,  pp.  435- 
472.     Discussion,    by    J.     O.    Lewis,    Econ.     Geol.,    vol.     13,     January, 

'  1918,  pp.  65-69;  by  W.  F.  Jones,  Econ.  Geol.,  vol.  13,  March,  1918,  pp. 
147-149;  by  E.  W  Shaw,  Econ.  Geol.,  vol.  13,  May,  1918,  pp.  207-222; 
and  by  G.  S.  Rogers,  Econ.  Geol.,  vol.  13,  June,  1918,  pp  316-324.  A  study 
of  rock  openings  and  the  part  played  by  them  in  the  migration  of  petroleum, 
consisting  of  a  general  study  of  the  causes  of  openings  of  all  kinds  and 
sizes,  and  a  detailed  examination  of  specimens  of  oil-bearing  rock  from 
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w^s  in  the  different  oil  fields  of  the  United  States  and  Mexico.  Conclndesa 
that  induced  porosity  is  usually  much  more  important  in  oil  accumulation 
than  original  interstitial  porosity;  that  hydrostatic  water  action  is  aH 
important  factor  in  accumulation;  and  that  the  anticlinal  theory  is  re- 
established. 

898.  McCoy,  A»  W.  Some  effects  of  capillarity  on  oil  accumulation.  Bull. 
Souttiwestem  Assoc.  Petroleum  Geologists,  voL  1,  1917,  pp.  140-14Y. 
Points  out  the  possibility  that  capillary  forces  have  caused  anticlines  in 
nature.  (Appeared  also  in  Jour.  Geol.,  vol.  24,  November-December,  1916, 
p.  798-805;  discussion,  vol.  25,  September-October,  1917,  pp.  584-586.) 

Bee  also  No.  39a 

893.  PiTTBOLEUM  REVIEW.  Migrations  and  accumulations  of  petroleum.  YoL 
37,  November  10.  1917,  pp.  293-294 ;  Nov.  17,  pp.  315-316 ;  Nov.  24,  pp.  331- 
*  332.  Translation  of  article  in  the  Journal  du  P^trole.  Deals  with  the 
conditions  and  forces  which  cause  the  migration  of  petroleum  tlurongli 
geologic  strata,  and  the  circumstances  which  cause  its  accumulation  in 
so-called  petroleum  deposits. 

394.  Shaw,  E.  W.  latermolecular  attractions  and  oil  and  gas  accumulation. 
Paper  read  before  the  Geological  Society  of  America.  (Abstraxrt.)  BulL 
Geol.  Soc.  Am.,  vol.  28,  March,  1917,  p.  158.  Discusses  the  age  of  widely 
known  peneplains  of  the  Appalachian  province,  concluding  that  they  are 
younger  than  the  latest  date  yet  assigned. 

896.    Surface    tension,    capillarity,    and    petroleum    pools.     Science, 

new  series,  voL  45,  May  25,  1917,  pp.  500-^1.  Discusses  the  part  that 
capillarity  or  differences  in  intermolecular  attraction  may  play  in  oil  and 
gas  accumulation. 

396.  Washburne,  C.  W.  "  Some  effects  of  capillarity  on  oil  acctmiulation," 
by  A.  W.  McCoy.  Jour.  Geol.,  vol.  25,  September-October,  1917,  pp.  584- 
586.  Discussion  of  the  above  paper.  (See  No.  392.)  Gives  reasons  why 
the  main  argument  of  the  paper — that  capillary  action  may  possibly  lift 
strata  into  anticlines — Is  impossible. 

897.  White,  I.  C.  The  anticlinal  theory.  Proc.  Am.  Min.  Congress,  vol.  19, 
1916  (published  1917),  pp.  560-556.  Recounts  the  author's  discovery  of 
this  theory,  and  its  demonstration  in  practice. 

See  also  Nos.  240,  317,  399. 

APPLIED  GEOLOGY  (270). 

398-  Allen,  M.  A.  Prospecting  for  petroleum.  Univ.  Arizona  Bull.  60,  Oil 
Series  No.  2,  November,  1917.  18  pp._  Explains  usual  modes  of  occurrence 
of  petroleum,  natural  gas,  and  the  solid  bltununs;  Indicates  the  usual 
surface  and  underground  indications  of  their  presence  to  be  studied  by  the 
prospector.    Discusses  the  application  of  geology  in  finding  oil. 

DETERMINATION  OF  OIL  AND  GAS  FIELDS. 

899.  McDowell,  J.  C.  Geology  In  its  relation  to  the  oil  industry.  Proa  Am. 
Mining  Congress,  vol.  19,  1916  (published  1917),  pp.  284-^302.  Emphasizes 
the  importance  of  appUed  geology,  particularly  the  anticlinal  theory,  in 
locating  oil  and  gas  fields.  Gives  examples  of  successful  development 
through  geologic  study.  In  three  recent  Kansas  pools.  The  geology  and 
structure  of  the  Augusta  pool  are  described  In  detail 
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400.  Smith,  G.  O.  Topographic  map  necessary  in  scientific  search  for  oil. 
Mining  Congress  Jour.,  vol.  3,  February,  1917,  p.  55.  Tells  of  the  desira- 
bility, in  making  geologic  examinations,  of  having  an  accurate  topographic 
base  map  on  a  scale  of  an  inch  or  more  to  the  mile,  on  which  the  altitudes 
above  sea  level  have  been  accurately  registered. 

401.  Thomas,  J.  E.  The  value  of  geology  in  producing  petroleum.  Evening 
Post  Oil  Industry  Supplement,  New  York,  Aug.  31, 1917,  pp.  14-16.  Outlines 
tbe  work  of  geologists  in  locating  prospective  oil  fields,  in  locating  and  drill- 
ing test  wells,  in  developing  fields,  in  appraising  and  setting  valuations,  and 
In  estimating  total  yields. 

408.  Woodruff,  E.  G.  The  geologist  in  the  oil  business.  Texaco  Star,  voL  4, 
February,  1917,  pp.  6-18.  Explains  the  rOle  of  the  geologist  in  locating  and 
developing  oil  pools. 

403.  ZiEGUEB,  YiCTOB.  lU^le  of  geology  in  petroleum  discovery.  Colorado 
School  of  Mines  Mag.,  vol.  7,  October,  1917,  pp.  171-172.  From  the  Denver 
Times,  Sept.  28,  1917.  Discusses  the  work  of  the  geologist  In  determining 
rock  structure,  and  in  locating  favorable  areas. 

See  also  Nos.  140,  160,  211,  212. 


DEVEQLPMENT  AND  PRODUCTION  (300). 

GENESAL. 

404.  Manning,  V.  H.  Seventh  annual  report  by  the  Director  of  the  Bureau  of 
Mines  to  the  Secretary  of  the  Interior,  for  the  fiscal  year  ended  June  30, 
1917.  Washington,  1917.  106  pp.  Contains  (pp.  71-79)  an  account  of  the 
investigations  during  the  year  by  the  petroleum  division  of  the  bureau. 

405.    Yearbook  of  the  Bureau  of  Mines,  1916.    Bull.  141,  Bureau  of 

Mines,  1917.  174  pp.  Describes  the  more  Important  work  of  the  bureau 
during  1916,  including  (pp.  116-183)  the  investlgadons  by  the  petroleum 
division  of  drilling,  production,  and  conservation,  transportation,  storage, 
and  refining.  Tells  also  (pp.  49-50)  of  the  supervision  of  drilling  for  oil  and 
gas  on  segregated  coal  lands  and  on  Indian  lands,  and  of  investigations 
(pp.  92-93)  of  processes  for  recovering  gasoline  from  natural  gas. 

DSIZUNO  (METHODS,  TOOLS,  Aim  EQTJIPHENT)  (310). 

DBILLI1T0  METHODS. 

406.  Burton,  G.  E.  Methods  of  exploring  for  oil  and  gas.  Oklahoma  Geol. 
Survey  Circular  8, 1917.    20  pp.     Includes  costs  of  drilling  oil  and  gas  wells. 

See  also  Nos.  81,  340,  405,  1041. 

PERCUSSION. 

407.  Kobb£,  W.  H.  Problems  connected  with  the  recovery  of  petroleum  from 
unconsolidated  sands.  Trans.  Am.  Inst.  Mln.  Eng.,  vol.  56,  1917,  pp. 
799-822;  discussion,  pp.  823-830.  Published  also  In  Bull.  Am.  Inst.  Min. 
Eng.,  December,  1916.  pp.  2253-2267 ;  discussion,  March,  1917,  pp.  385-389 ; 
April,  1917,  pp.  621-622 ;  June,  1917,  pp.  983-985. 

408.  M1L1.AB,  Abthttb.  The  Canadian  drilling  system.  The  preparation  of  the 
derrick  and  the  arrangement  of  the  machinery;  description  of  the  tools, 
other  appliances,  and  of  method  used  in  drilling ;  the  actual  operation  of 
drilling:  some  difficulties  and  problems;  steel  v.  wood  derricks;  advan- 
tages and  disadvantages  of  the  two  types.  Petroleum  World,  vol.  14,  June, 
1917,  pp.  250-256 ;  July,  pp.  305-308,  310 ;  August,  pp.  344-346 ;  September, 
pp.  389-395 ;  October,  p.  444 ;  December,  pp.  532-533. 

PATENT. 

409.  Gbkve,  E.  B.    Casing  elevator.    Canadian  patent  178290,  July  24,  1917. 
See  also  No.  108. 

ROTARY. 

410.  Fletcheb,  H.  W.  Well  driving  with  the  hydraulic  rotary.  Sibley  Jour. 
Eng.,  vol.  31,  May,  1917.  pp.  198-200.  Brief  description  of  rotary  methotl. 
with  diagrams  and  photographs. 

68 
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411.  Stkattb,  C.  E.  Gore  drilling  as  applied  to  the  development  of  possible  oil 
producing;:  territory.  OH  Trade  Jour.,  vol.  8,  July,  1917,  pp.  101-103. 
IXscusses  the  advantages  of  the  core  drill  as  compared  with  the  ordinary 
standard  rig. 

See  also  Nos,  108,  409. 

DBILLIN0  TOOLS. 

PATENT. 

412.  Behan,  William.    Well  bucket.     I'.  S.  patent  1251325,  Dec.  25,  1917. 
See  aUo  No.  408. 

PERCUSSION. 

413.  McElwaine,  Eugene.  How  wire  cables  are  made  and  used.  Oil  and  Gas 
Jour.,  vol.  16,  July  19,  1917,  pp.  35-36 ;  July  26,  pp.  34,  38.  Gives  Informa- 
tion of  a  practical  nature  on  the  use  of  wire  lines  in  oil-field  work. 

PATEVT8. 

414.  Baash,  L.  F.  Two-prong  compound  fishing  tool.  U.  S.  patent  1213574, 
Jan,  23,  1917. 

415.  Bess,  W.  W.  Fishing  tool  for  underreamer  lugs.  U.  S.  patent  1242129, 
Oct  9,  1917. 

416.  GoLQAN,  S.  p.,  and  Fbedebick,  Walter.  Device  for  recovering  pipes, 
shafts,  etc.,  from  wells.     U.  S.  patent  1223034,  Apr.  17,  1917. 

417.  Cutler,  W.  C.  Underreamer.  U.  S.  patents  1225701,  May  8,  1917; 
1239067,  Sept.  4,  1917. 

41S.     Freeon,  H.  J.     Underreamlng  bit.     U.  S.  patent  1220739.  Mar.  27,  1917. 

419.  Kextk,  W.  M.     Underreamer.     U.  S.  patent  1225968,  May  15,  1917. 

420.  KiBELE,  Eugene  Lifting  clamp  for  well  casings.  U.  S.  patent  1231616, 
July  3,  1917. 

421.  KuHNs,  J.  H.  Swivel  socket  for  oil  and  gas  well  drills.  U.  S.  patent 
1212962,  Jan.  16,  1917. 

422.  I^NE,  G.  L.  Well-drilling  bit.  U.  S.  patent  1218671,  Mar.  13,  1917. 
Canadian  patent  176420,  Apr.  17,  1917.  English  patent  107184,  Aug.  9, 
1917.    Application  2974,  Feb.  28,  1917. 

42S.  Laws,  W.  S.,  and  Drake,  L.  B.  Drill  for  oil  wells.  Canadian  patent 
177000,  May  15,  1917. 

424.  Layne,  M.  E.    Well-boring  stem.    U.  S.  patent  1223591,  Apr.  24,  1917. 

425.  McCausland,  W.  A.  Well  drilling  apparatus.  U.  S.  patent  1211198,  Jan. 
2, 1917. 

426.  Mills,  E.  L.    Underreamer.    U.  S.  patents  1221352,  1221353,  Apr.  3,  1917. 

427.  OsBORNi:,  W.  R.     Pipe  pulling  device.     U.  S.  patent  1241430,  Sept.  25,  1917. 

428.  RUNYAN,  Willlam.  Drilling-bit  socket.  U.  S.  patent  1217349,  Feb.  27, 
1917. 

429.  ToMSANY,  Joseph.  Rope  guard  for  boring  rigs.  U.  S.  patent  1237414, 
Aug.  21, 1917. 

430.  Wagner,  Warren.    Casing  spear.    U.  S.  patent  1243904,  Oct.  23,  1917. 

431.  Walker,  H.  B.  Means  for  removing  and  disenga^ng  well  packers.  U.  S. 
patent  1214622,  Feb.  6,  1917. 

432.  WiGLE,  W.  B.  Combination  casing  head  and  spider.  U.  S.  patent  1217853, 
Feb.  27,  1917. 
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488.  WiLKiNS,  0.  A.    Device  for  measuring  wells.    U.  S.  patent  1251152,  Dec 
■25,  1917. 

434.  Wilson,  E.  C,  and  Wilson,  W.  W.  Underreamer.  English  patent  110189, 
Dec.  5,  1917.    Application  14427,  Oct.  11,  1916,  Oct  11,  1917. 

436.  Wright,  C.  S.    Underreamer.    U.  S.  patent  1242508,  Oct  9, 1917. 

ROTARY. 

483.  Oil  Age.  New  rotary  roller  bit  Vol.  18,  October,  1917,  pp.  12-14.  De- 
scribes bit  invented  by  O.  E.  Reed.  Ck>nstructed  on  the  revolving  disk 
principle. 

See  Nos.  453,  454. 

PATEVT8. 

437.  Babdeen,  H.  a.     Roller  bit.     V.  S.  patent  1238707,  Aug.  28,  1917. 

438.  Campbell,  L.  S.,  and  Grant,  J.     Boring  wells.    English  patent  102250. 
Application  5601,  Apr.  17,  1916.    Not  yet  accepted. 

489.  Cabden,  D.  a.    Detachable  drill  bit.    U.  S.  patent  1222845,  Apr.  17,  1917. 

440.  Chapman,  C.  T.     Drill  bit    U.  S.  patent  1228296,  May  29,  1917. 

441.  Chapman,  M.  T.  Well  sinking  apparatus.  U.  S.  patent  1248614,  Dec.  4, 
1917. 

448.    Double,  Edwabd.     Rotary  bit    U.  S.  patent  1224287,  May  1,  1917. 
448.    Gabdneb,  L.  S.     Rotary  drill.    U.  S.  patent  1238757,  Sept.  4,  1917. 
444.    Hensley,  S.  S.    Drill.    U.  S.  patent  1225629,  May  8,  1917. 
448.    Hughes,  H.  R.    Boring  earth.    English  patent  102920.    Appllcatl<m  1232, 
Jan.  26,  1916.    Not  accepted. 

446.    Deep  boring.    English  patent  106264,  July  12,  1917.    Application 

13139,  S^t.  15,  1916. 

447.    Itotary   boring   drill.    U.    S.   patents   1231159,    June   26,   1917; 

1238407,  Aug.  28, 1917 ;  1245462,  Nov.  6. 1917 ;  1247839,  Nov.  27,  1917. 

448.    Rotary  disk  drill.    U.  S.  Patent  1227911,  May  29,  1917. 

449.  Lincoln,  H.  B.  Valve  means  for  oil  well  swivels.  U.  S.  patent  1217467, 
Feb.  27,  1917. 

480.    McNamaba,  Alexandeb.    Deep  boring.    English  patent  106133,  May  10, 

1917.    Application  6692,  May  10,  19ia 
451.    Mabtin,  R.  D.     Drill  bit  for  wells.     U.  S.  patent  1211331,  Jan.  2,  1917. 
482.     Pabkeb,  R.  B.,  and  Spuklock,  R.  C.     Oil  well  drill.     U.  S.  patent  1238563, 

Aug.  28,  1917. 
463.     Reed,  C.  E.    Roller  boring  drill.     U.  S.  patent  1236083,  Aug.  14,  1917. 

Described  in  Oil  Age,  vol.  13,  October,  1917,  pp.  12-14.    See  No.  436. 

454.     Woll-borlng  drill.     U.  S.  patent  1236982,  Aug.  14, 1917.     Described 

in  Oil  Age,  vol.  13,  October,  1917,  pp.  12-14.    See  No.  436. 

455.  Richabd,  L.  L.     Rotary  drilling  bit.     U.  S.  patent  1226377,  May  15.  1917. 

456.  ScHUBBBT,  H.  F.    Well-drilling  tool.    U.  S.  patent  1210704,  Jan.  2,  1917. 

457.  Thebiot,  J.  C.  Safety  attachment  for  well-drilling  tools.  U.  S.  patent 
1212848,  Jan.  16,  1917. 

458.  Watts,  H.  J.     Drill.    Canadian  patent  178854,  Aug.  21,  1917. 

459.    Drill  or  boring  member.    U.  S.  patent  1241176,  Sept.  25,  1917. 

460.  Whittieb,  C.  F.,  and  Whittieb,  M.  H.  Safety  rotary  well-boring  tooL 
U.  S.  patent  1217079,  Feb.  20,  1917. 

461.  Wilcox,  C.  E.  Well-boring  apparatus.  U.  S.  patents  1220919,  Mar.  27, 
1917 ;  1235866,  Aug.  7,  1917. 

See  also  Nos.  420,  427,  430,  431,  432; 
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DBILUNG  EQUIPMENT. 

468.  Mnx^As,  Abthxtb.  Electrical  hints  for  oil-well  engineers.  Petroleum 
World,  vol.  14,  June,  1917,  pp.  266-267.  Deals  with  electric  lighting  In  rigs 
and  surrounding  buildings,  making  suggestions  as  to  insulation,  wiring, 
lamp  fittings,  and  fire  precautions. 

Hee  alHo  Nos.  408,  477. 

RIGS  AND  DERRICKS  AND  PARTS  THEREOF. 

468.  Tough,  F.  B.  Prevention  of  oil  derrick  failures  in  windstorms  by  Im- 
proved method  of  guying.  West  Eng.,  vol.  8,  February,  1917,  pp.  63-68. 
Discussion  of  derrick  failures  during  storms  of  January,  1916,  in  California, 
which  resulted  fronf  faulty  methods  of  guying.  Description  of  methods  now 
used,  with  diagrams  and  photographs. 

464.  WooDWOBTH,  R.  B.    The  evolution  of  drilling  rigs.    Trans.  Am.  Inst.  Mln. 

Eng.,  vol.  54,  1917,  pp.  216-281 ;  discussion,  pp.  282-288.    Published  first  in 

Bull  Am.  Inst.  Min.  Eng.,  November,  1915,  pp.  2247-2312 ;  discussion,  May, 

1916,  pp.  953-959. 

fiee  fl/»o  No.  408. 

PATEVT8. 

465.  Griffith.  Moses.    Drill  rigging.     U.  S.  patent  1251220,  Dec.  25,  1917. 

466.  EioHTLiNGEB,  A.  D.    Derrick.    U.  S.  patent  1221747,  Apr.  3, 1917. 

467.  McCausland,  W.  A.     Well  drilling  machinery.     U.  S.   patent  1211199, 

Jan.  2,  1917. 

468.  PoLLAK,  R.  R.    Oil  well  rig.    U.  S.  patent  1244240,  Oct  23,  1917. 

469.  Ross,  C.  S.  Bull  or  calf  wheel  for  well  rigs.  U.  S.  patent  1235504,  July 
31, 1917. 

470.  RuNNioN,  AxoNza  Well  drilling  apparatus.  U.  S.  patent  1235385,  July 
31, 1917. 

471.  Thompson,  J.  V.  Oil-well  drilling  apparatus.  U.  S.  patent  1225891,  May 
15,  1917. 

472.  WiOLE,  W.  B.    Bull  and  calf  wheel.    U.  S.  patent  122a303,  Apr.  17,  1917. 

POWER. 

473.  Taylor,  W.  G.  The  development  and  extent  of  the  operation  of  oil  wells 
by  electric  power.  Gen.  Elec.  Rev.,  vol.  20,  June,  1917,  pp.  468-475.  Re- 
views the  Introduction  of  the  electric  motor  in  the  principal  oil  fields  of  the 
United  States,  and  shows  how  it  has  become  the  most  approved  method 
of  drive.  Oncludes  with  a  short  bibliography,  chronologically  arranged, 
from  1911-1916. 

474.  ToBCHio,  Philip.  Industrial  applications  of  electricity.  Proc.  Second 
Pan  American  Scientific  Congress,  1915-16  (Washington,  1917),  vol.  6,  sec- 
tion 5,  Engineering,  pp.  262-303.  Includes  (pp.  285-286)  discussion  of  the 
drilling  and  pumping  of  oil  and  gas  wells  by  electricity,  with  data  from 
California  practice. 

CASINO  AND  FITTINGS. 

475.  Aston,  James.  Wroilght-lron  pipe  for  use  in  natural  gas  field.  Proc. 
Nat  Gas  Assoc.  Am.,  vol.  9,  1917,  pp.  399-408;  discussion,  pp.  408-417. 
Nat.  Gas  and  Gasoline  Jour.,  vol.  11,  September,  1917.  pp.  24(J-249;  dis- 
cussion, pp.  249-252.  Gas  Age,  vol.  39,  June  15,  1917,  pp.  631-633;  dls- 
cosslon,  pp.  633-635.  Characteristics  and  adaptability  of  certain  kinds  of 
pipe  in  the  recovery  and  distribution  of  natural  gas. 
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476.  Oil  Age.  Casing  head  for  oil  wells.  Vol.  13,  September,  1917,  pp.  12-14, 
22.    Detailed  description  of  patent  of  D.  L.  MaxwelL 

See  No.  486. 

477.  •  Petroleum  World.     The  single-bail  elevator.     Vol.  14,  June,  1917,  pp. 
^    270-271.     Describes  and  illustrates  device  for  rapid  handling  of  large 

casing,  with  safety  device  for  preventing  accidenta 

FATEVTS. 

478.  Beatty,  E.  T.  Quick-detachable  coupling  for  drill  pipes.  U.  S.  patent 
1218359,  Mar.  6,  1917. 

479.  Boyd,  Peter,  and  Saunders,  A.  M.  Well  casing.  U.  S.  patent  1225005, 
May  8,  1917. 

480.  Gross,  G.  G.  Driven-well  point  and  strainer,  U.  S.  patent  1211415,  Jan. 
9,  1917. 

481.  Foster,  W.  H.  .Strainer.    U.  S.  patent  1229437,  June  12,  1917. 

482.  Hanson,  H.  E.*  Well  screen.    U.  S.  patent  1223960,  Apr.  24,  1917. 

483.  Hbgoem,  a.  6.  Casing  head  for  wells.  English  patent  14502,  Jan.  31, 
1917.    Application  dated  Oct  13,  1915. 

484.  Hovis,  P.  S..  and  Curry,  Charles.  Joint  for  well  casing.  Canadian 
patent  175439.  Feb.  27,  1917. 

486.  Leonard,  R.  E.  Art  of  well  producing  or  earth  boring.  U.  S.  patent 
1233888,  July  17,  1917. 

486.  Maxwell,  D.  L.  Casing  head  f6r  oil  wells*  U.  S.  patent  1228686,  June 
5,  1917.  Canadian  patent  179375,  Sept.  18,  1917.  Described  in  Oil  Age, 
vol.  13,  September,  1917,  pp.  12-14,  22.    See  No.  476. 

487.  MiLUGAN,  O.  T.  Oil  well  capping  device.  U.  S.  patent  1249167,  Dec.  4, 
1917. 

488.  Nymanning,  George.    Casing  shoe.    U.  S.  patent  1223098,  Apr.  17,  1917. 

489.  Porter,  J.  K.,  and  Morris,  H.  F.    Drilling  wells.     (Casing  shoe.)     English 
patent  105989,  June  27,  1917.    Application  6572,  May  8,  1916. 

490.  Scanlin,  James.  Oil-casing  closing  apparatus.  U.  S.  patent  1217837, 
Feb.  27,  1917. 

491.  Sutton,*  Gilbert.  Thread  protector  for  well  casings.  U.  S.  patent 
1231450.  June  26,  1917. 

492.  Sweeney,  M.  L.  Pipe  or  well  casing.  U.  S.  patent  1240008,  Sept.  11, 
1917. 

498.  Tuttu:,  Frank,  and  Hall,  L.  T.  Casing  shoa  U.  S.  patent  1246360, 
Nov.  13,  1917. 

494.  Walker,  H.  B.  Release  Joint  for  well  casings.  U.  S.  patent  1243364, 
Oct.  16,  1917. 

495.  WiGLE,  W.  B.    Casing  head.    Canadian  patent  178862,  Aug.  21,  1917. 

496.  WiLLARD,  A.  G.  Top  closure  for  oil-weU  casings.  U.  S.  patent  1220998, 
Mar.  27,  1917. 

See  aUo  No.  432. 

PROTEOTIOK  AGAINST  OORROBION. 
See  No.  475. 

GONTBOL  OF  WATEB  AND  WASTE. 

CEMENT. 

497.  Bell,  H.  W\  Exclusion  of  water  from  oil  formations.  West  Eng.,  vol.  8, 
March,  1917,  pp.  89-00.  Cites  cases  of  recent  failures  in  cementing  wells 
in  California  in  order  to  illustrate  the  necessity  for  testing  the  cement 
before  its  application,  and  for  exercising  car^  generally.  Describes  the 
tamping  process  of  shutting  off  water,  now  little  used,  and  makes  inquiry 
into  its  disappearance. 
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PACKERS   (PATENTS). 

488.   Lindsay,  J.  G.    Well  packing.    U.  S.  patent  124G957,  Nov.  20,  1917. 

499.  Mack,  P.  H.    OU-well  packer.    U.  S.  patent  1248881,  Dec.  4,  1917. 

500.    Well  packer,  U.  S.  patent  1248882,  Dec.  4,  1917. 

MUD  FLUID. 
OTHER  METHODS. 

501.  Travkbs,  W.  J.  The  tamping  process  of  excluding  water  from  oil  well& 
West.  Eng.,  vol.  8,  May,  1917,  pp.  169-170.  Enumerates  advantages  of  this 
process  as  seen  in  actual  operation. 

See  al90  No.  497. 

CONTBOL  OF  WELLS. 

502.  Heogem,  a.  6..  The  control  of  petroleum  and  natural  gas  wells.  Trans. 
Am.  Inst  Mln.  Eng..  vol.  54,  1917,  pp.  289-300.  Published  first  In  Bull.  Am. 
Inst.  Mln.  Eng.,  January,  1916,  pp.  151-163. 

Kf  e  also  Nos.  162,  539. 

USE  OF  EXPLOSIVES,  SHOOTING  (PATENT). 

508.  McAvoY,  J.  E.  Method  of  shooting  oil  wells.  U.  S.  patent  1248689,  Dec. 
4, 1917. 

BEGORDS  OF  FORMATION,  COST,  ETC. 

504.  Matteson,  W.  G.  The  need  and  advantages  of  a  national  bureau  of  well- 
log  statistics.  Bull.  Am.  Inst.  Mln.  Eng.,  February,  1917,  pp.  287-290 ;  dis- 
cussion, April,  1917,  pp.  635-640;  May,  pp.  833-834;  June,  pp.  986-987. 
Transactions,  vol.  56,  1917,  pp.  881-884 ;  discussion,  pp.  884-891.  Using  as 
an  example  the  recently  passed  California  State  law  providing  for  the  In- 
spection of  oil  and  gas  wells  and  for  the  keeping  of  accurate  well  logs,  a 
Federal  law  of  similar  requirements  is  suggested  as  an  aid  to  future  develop- 
ment and  to  the  conservation  of  the  products. 

505.   The  practical  value  of  oil  and  gas  bureaus.    Bull.  Am.  Inst.  Mln. 

Eng.,  June,  1917,  pp.  979-981;  discussion,  October,  pp.  1857-1862;  Jan- 
nary,  1918,  pp.  75-88.  Trans.,  vol.  57,  1918,  pp.  1010-1012 ;  discussion,  pp. 
1012-1033.  Emphasizes  the  practical  value  of  accurate  well  logs  and  of 
their  supervision  by  national  or  State  bureaus,  and  urges  the  establishment 
of  bureaus  similar  to  those  of  California  and  Oklahoma. 

^ee  also  Nos.  81,  140, 164,  285. 

PBODTTCnON  (HETHOBS,  EQTJIPMEirT,  Aim  OPERATIONS)  (320). 

See  Nos.  208,  405. 

PTTMPING  OIL  WELLS. 

TOOLS  AND  EQUIPMENT. 

W.  Basnes,  R.  M.  Central -power  and  jack-pumping  plants  for  operation  of 
oil  wells.  West.  Eng.,  vol.  8,  May,  1917,  pp.  177-182 ;  June,  pp.  223-227. 
Abstract  of  a  thesis  for  the  Department  of  Civil  Engineering,  University  of 
California.  A  detailed  description  of  the  system  based  on  an  extensive 
field  investigation.  Considers  the  design  and  methods  of  construction  of 
the  different  parts  of  the  system,  and  gives  bills  of  material  and  approxi- 
mate costs. 


74  BIBLIOGRAPHY  OF  PETROLEUM,  1917. 

PATEVT8. 

507.  Black,  W.  G.,  and  Segelhorst,  A.  L.  Deep-well  pump.  U.  S.  patent 
1219799,  Mar.  20,  1917. 

508.  BoDiNSON,  L.  W.     Deep-well  pump.    U.  S.  patent  1230554,  June  19,  1917. 

509.  Easthan,  J.  M.     Deep-well  pump.    U.  S.  patent  1221519,  Apr.  8,  1917. 

510.  Fuller,  K.  D.  Safety  device  for  oil  pumps.  U.  S.  patent  1242539,  Oct.  9, 
1917. 

511.  GuiRERSON,  S.  A.,  Jr.  Well-tubing  catcher.  U.  S.  patent  1218549,  Mar.  6. 
1917. 

512.  Hamlin,  F.  J.  Deep-well  pumping  cylinder.  U.  S.  patent  1213358,  Jan. 
23,  1917. 

518.     Holmes,  R.  B.  L.    Double-acting  deep-well  pump.    U.  S.  patent  1247113, 

Nov.  20,  1917. 
614.     RiGBY,  C.  F.     Sucker-rod  joint.     U.  S.  patent  1250509,  Dec.  18,  1917. 

515.  RisDEN,  H.  G.,  and  Seppi,  Frank.  Drain  device  for  well-pump  tubing. 
U.  S.  patent  1213776,  Jan.  23,  1917. 

516.  Salberg,  C.  O.  Sucker  rod.  for  deep-well  pumps.  U.  S.  patent  1246329, 
Nov.  13,  1917. 

517.  Spebry,  J.  B.     Deep-well  pump.     U.  S.  patent  1230612.  June  10,  1937. 

518.  SWANSON,  C.  A.  Stuffing  box  for  oil-well  pumps.  U.  S.  patent  1245286, 
Nov.  6,  1917. 

POWER. 

519.  Gassawat,  S.  G.  Comparative  costs  of  developing  power  for  pumping  in 
the  oil  fields.  Gen.  Elec.  Rev.,  vol.  20.  August,  1917,  pp.  652-657.  Shows  the 
economy  in  the  use  of  electricity  by  comparison  of  operating  data  and  costs 
with  those  of  steam  and  gas  power. 

See  also  Nos.  473,  474,  506. 

SPECIAL  PUMPING  METHOD    (PATENT). 

520.  Yeomans,  G.  R.  Method  of  and  apparatus  for  eztra<;ting  oil  from  sub- 
terranean strata.    U.  S.  patent  1237139,  Aug.  14,  1917. 

CABE  OF  PBODUCINa  OIL  WELLS. 

CLEANING    (PATENTS). 

521.  Cabden,  D.  a.  Cleaning  devices  for  wells.  U.  S.  patent  1230666,  June  19, 
1917. 

522.  Deats,  G.  W.  Apparatus  for  cleaning  deep  wells.  U.  S.  patents  1235294, 
July  31, 1917 ;  1235770,  Aug.  7,  1917. 

HEATING   (PATENT). 

523.  Truman,  Vin,  and  Skiujcn,  G.  L.  Oil-well  heater.  U.  S.  patent  1232736, 
July  10,  1917. 

Operation  of  weixs  producing  water,  see  Nos.  116,  209,  210;  Determination 

OF  SOURCE  OF  WATER,  866  NoS.  53,  84. 
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WATEB  ANALYSES. 

524.  Sweeney,  O.  R.,  unci  Withbow,  J.  R.  The  chemical  examination  of 
natural  brines.  Jour.  Ind.  and  Eng.  Chem.,  vol.  9,  July,  1917,  pp.  671-675. 
Describes  methods  of  analysis  of  natural  brines,  applicable  to  those  found 
In  oil,  gas,  and  coal  fields,  to  meet  the  needs  of  the  manufacturing  chemist. 

.Sfee  also  Nos.  52,  53,  54,  55,  56,  66,  211,  212. 

TOOLS  AND  EQUIPMENT   (PATENTS). 

525.  GiLBEBT,  A.  E.  Rod-pulling  machine.  U.  S.  patent  1249947,  Dec.  11, 
1917. 

526.  Richard,  L.  L.  Sucker  rod  and  casing  elevator.  U.  S.  patent  1219776, 
Mar.  20,  1917. 

GAS  WELLS. 
Sec  Nos.  89,  475. 

Recx)Kds  and  costs,  see  Nos.  157,  406,  506,  519. 

^PBODUCTION  (aATHEEINO  ANB  TREATMENT)   (330). 

GENERAL  (PATENTS). 

527.  Sqitibes,  Fredebtck.  Apparatus  and  method  for  recovering  oil  and  ga& 
U.  S.  patent  1249232,  Dec.  4,  1917. 

52S.    Method  of  recovering  oil  and  gas.     U.  S.  patent  1238355,  Aug. 

28,  1917. 

OIL. 

OAQINO  AND   SAMPLING. 

529-  Johnson,  R.  H.,  and  Bernabd,  \V.  E.  A  feasible  plan  for  gaging  Indi- 
vidual wells.  Bull.  Am.  Inst.  Min.  Eng.,  June,  1917,  pp.  955-957:  Dis- 
cussion, January,  1918,  pp.  100-101.  Trans.,  vol.  57.  1918,  pp.  1050-1052; 
discussion,  pp.  1052-1053.  Enumerates  the  advantages  of  recording  the 
rate  of  prwiuction  of  Individual  wells,  and  gives  two  diagrams  showing  a 
plan  for  gaging  the  wells  on  a  lease  in  rotation. 

PATEXT. 

580.  DoDDS,  R.  D.  Device  for  withdrawing  samples  from  wells.  U.  S.  patent 
1247092,  Nov.  20,  1917. 

Gas  and  vapors,  see  No&  319,  527,  528. 

COMPRESSORS  AND  CONDENSERS. 

581.  Weymouth,  T.  B.  Efficiency  In  the  operation  of  gas  compressing  sta- 
tions^ Proc.  Nat.  Gas  Assoc.  Am.,  vol.  9,  1917,  pp.  93-101 ;  discussion,  pp. 
101-110.  Nat.  Gas  and  Gasoline  Jour.,  vol.  11,  June,  1917,  pp.  142-147. 
Discusses  waste  and  inefficiency  in  the  operation  of  early  compressor  sta- 
tions, and  describes  the  more  economical  methods  of  the  present,  such  as 
the  use  of  proper  gas-measuring  instruments,  the  oiling  system,  use  of 
indicators,  and  economy  of  fuel  and  labor. 


76  BIBLIOGRAPHY  OF  PETROLEUM,  1917. 

582.  Wyeb,  S.  S.  Development  of  the  law  relating  to  the  use  of  gas  com- 
pressors in  natural  gas  production.  Trans.  Am.  Inst.  Mih.  Eng.,  voL  54, 
1916,  pp.  301-317;  discussion,  pp.  318-324.  Published  first  in  Bull.  Am. 
Inst  Min.  Eng.,  February,  1916,  pp.  263-279;  discussion,  May,  1916,  pp. 
946-952. 

SEPARATION  FROM  OIL  OR  WATER   (PATENTS). 

583.  Lynn,  D.  M.  Gas-relief  valve  for  oil  wells.  U.  S.  patent  1288165,  Aug. 
28.  1917. 

534.  SCHASPENBEBG,  C.  C.    Gas  trap.    U.  S.  patent  1226913,  May  22,  1917. 

FBODTTCTIVENESS  OF  OIL  AND  OAS  WELLS  Aim  LAHDS  (340). 

NATITBAL  PAGTOBS. 
Influence  of  water,  see  Nos.  211,  212 ;  Causes  of  detune,  see  Nos.  72,  41, 

ABTIPICIAL  FACTOBS,  STXMTJLATION  OF  PKODXTGTION. 
INCRBASB   OF   PRESSURE   BY   AIR    OR   GAS. 

535.  Lewis,  J.  O.  Methods  for  Increasing  the  recovery  from  oil  sands.  Bureau 
of  Mines  Bull.  148,  1917.  128  pp.  Describes  particularly  the  application 
of  compressed  air. 

538.  Westebn  ENGiNEEBiNa.  The  Marietta  compressed-air  process  for  in- 
creasing the  production  of  oil  wells.  Vol.  8,  May,  1917,  p.  172.  Short 
discussion  of  the  process  taken  from  paper  by  .T.  O.  Lewis  which  was  read 
before  the  Petroleum  Club  of  the  University  of  California. 

Use  of  wateb,  see  No.  83. 

ESTIMATING  CONTENT  OF  OIL  AND  GAS  LANDS. 

587.  Pack,  R.  W.  The  estimation  of  petroleum  reservea  Bull.  Am.  Inst. 
Min.  Eng.,  August,  1917,  pp.  1121-1134;  discussion,  October,  pp.  1866- 
1868.  Trans.,  vol.  57,  1918,  pp.  968-981 ;  discussion,  pp.  981-983.  Met  and 
Chem.  Eng.,  vol.  17,  Sept  1, 1917,  pp.  227-232.  Considers  briefly  the  satura- 
tion method  and,  in  greater  detail,  the  production  curve  method.  Concludes 
that  the  latter  should  be  used  in  estimating  reserves  in  producing  fields ; 
and  that  untested  fields  should  be  compared  with  producing  areas  which 
they  resemble  geologically,  after  the  reserves  in  those  areas  have  been 
estimated  by  the  production  curve  method.  Describes  particular  applica- 
tion of  the  method  to  a  California  field. 

See  also  No.  401. 

WASTES  AND  CONSERVATION  (350). 

588.  Ball,  M.  W.  Adequate  acreage  and  oil  conservation.  Proc.  Am.  Min. 
Congress,  vol.  19,  1916  (published  1917),  pp.  322-333.  After  considering 
briefly  the  necessity  for  conservation,  discusses  glaring  forms  and  causes 
of  waste  and  loss  of  oil  and  gas  and  reasons  for  high  price.  Conclude* 
that  the  fundamental  cause  is  inadequate  acreage  which  results  in  too 
close  proximity  of  neighboring  tracts  in  process  of  development  and  in 
premature  production.  Makes  plea  for  the  creation  of  popular  sentiment 
in  favor  of  adequate  acreage  and  of  eventual  legislation  toward  this  end. 
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5S9.  Johnson,  R.  H.  Legal  and  economic  factors  in  the  conservation  of  oil 
and  gas.  Proc.  Second  Pan  American  Scientific  Congress  1915-1916  (Wash- 
ington, 1917),  YoL  8,  Mining,  Metallurgy,  Economic  Geology  and  Applied 
Chemistry,  pp.  103-107;  discussion,  pp.  108-113.  Discusses  leasing  and 
royalty  methods,  leasing  and  operation  of  public  lands,  control  of  we^lls 
and  efficient  operation  of  pipe  lines  to  prevent  waste,  use  of  compressor 
plants,  methods  of  rate  fixing  for  gas,  and  general  economy  in  utilization 
of  oil  and  gas. 

MnnNO  sous  bittthens  (seo) . 

540.  Enoineess'  Ctslb  of  Philadelphia,  Pboceedings.  The  asphalt  industry. 
VoL  34,  January,  1917,  pp.  11-17.  Mining,  refining,  and  uses  of  asphalt 
are  discussed. 

FUrANCIAL  DETAILS  (APFAAISEMENTS,  EOYALTIES.  CONTRACTS, 

COSTS,  FSICES)   (390). 

541.  Smith,  C.  G.  Cost. accounting  for  oil  producers.-  BulL  158,  Bureau  of 
Miil^  1917.  123  pp.  Describes  and  discusses  balance  sheets,  profit  and 
loss  statement^!,  and  bookkeeping  methods  peculiarly  adapted  to  the  oil 
industry. 

542.  Wteb,  S.  S.  Principles  of  natural  gas  leasehold  valuation.  Trans.  Am. 
Inst.  Mln.  Eng.,  toI.  56,  1917,  pp.  782-795;  discussion,  pp.  796-798.  Pub- 
lished also  in  Bull.  Am.  Inst.  Min.  Eng.,  April,  1916,  pp.  747-760;  discus- 
sion, December,  1916,  pp.  2228-2230. 

See  also  Nos.  190,  401,  539. 


TRANSPORTATION.  STORAGE  AND  DISTRIBUTION  (400). 

Tbanspobtation,  see  Noa  404,  405,  1041. 

PIPE  LINES  (OIL  OB  QAS). 

543.  Baxter,  F.  R.  The  storage  and  truiisportatioii  of  liquids.  Jour.  Ind.  and 
Eng.  ("hem.,  vol.  9,  October,  1917,  pj).  978-979.  A  brief  history  of  the 
development  In  the  United  States  of  water  and  pipe-line  transportation  of 
oil.  and  a  short  review  of  present  methods  of  oil  storage. 

544.  p£TBOJuEUM  WoBLD.  The  trans- Atlantic  pipe-line  scheme.  Vol.  14,  March, 
3917,  pp.  124-126;  August,  pp.  361-362.  Criticism  of  the  scheme  because 
of  the  strength  of  pipe  necessary  to  stand  the  external  pressure  of  such  a 
line,  and  the  Inventor's  reply.  (For  original  description  of  the  scheme,  see 
Murphy,  S.  J.  The  trans- Atlantic  pipe  line.  Petroleum  World,  vol  13, 
December,  1916,  p.  588.) 

CONSTRUCTION  AND  MAINTBNANCB. 

645.  Cement  Era.  Concrete  natural  gas  mains.  Vol.  15,  November,  1917, 
p.  45.  Tells  of  plan  to  pipe  gas  from  the  Terrebonne  field,  Louisiana,  to 
New  Orleans,  in  double  concrete  pipes  of  large  diameter. 

546.  Clabke,  M.  S.  Welding  gas  mains.  Nat.  Gas  and  Gasoline  Jour.,  vol. 
11,  December.  1917,  pp.  349-3r>0.  Discusses  the  advantages  of  welded 
pipe,  describes  the  apparatus  used  In  the  Oxweld  process,  gives  its  cost, 
and  explains  a  few  applications. 

547.  LuNOREN,  E.  E.  Welding  steel  mains.  Nat.  Gas  and  Gasoline  Jour.,  vol. 
11,  May,  1917.  pp.  116-121.  Discusses  the  advantages  of  oxyacetylene 
welding,  apparatus  and  material  needed,  and  testing  the  joints.  Gives 
tables  of  cost  data,  including  comparative  costs  of  screwed  and  welded 
lines. 

548.  Western  Engineering.  Costs  of  oxyacetylene  cutting  and  welding.  VoL 
8,  April,  1917,  p.  154.    Quotes  cost  tables  issued  by  the  Naticmal  Tube  Co. 

See  also  Nos.  142,  215,  475. 

PROTEOTION  AGAINST  COKKOSZOH. 

649.  Natural  Gas  and  Gasoline  Journal.  Nature  destructive  to  pipe  lines. 
Vol.  11,  January,  1917,  pp.  11-13.  Results  of  an  investigation  in  the 
vicinity  of  Cleveland,  Ohio.  Discusses  causes  and  prevention  of  cor- 
rosion. 

See  also  No.  475. 

STATION  EQUIPMENT. 

650.  Newton,  N.  A.  The  development  of  machinery  for  transportation  of  oil 
and  gas.  Oil  City  Derrlclv  Supplement,  Dec.  15,  1917,  pp.  17,  19,  21,  23. 
Outlines  Improvements  in  methods  of  handling  and  transporting  crude 
oil,  particularly  In  regard  to  pumps  and  pumping  enginea 

78 
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LINB  EQUIPMENT  AND  TOOLS. 

551.  Kebb^  T.  H.  Automatic  orifice  meter  control.  Nat.  Gas  and  Gasoline 
Jour.,  VOL  11,  November,  1917,  pp.  B21-S22.  Describes  with  Illustrations, 
an  orifice  meter  with  a  differential  relief  valve  of  the  positive-opening  typo 
controlled  by  gas  pressure  and  the  balancing  of  forces  between  a  dif- 
ferential diaphragm  and  a  weighted  lever. 

PATEVT8. 

551  Bkadfobd,  C.  W.  Antitheft  device  for  contents  of  gas  and  other  pipe- 
line systema    U.  S.  patent  1230870.    Sept.  11;  1917. 

553.  Dubbin,  V.  S.  S\*ivel  coupling  for  pipe  lines.  U.  S.  patent  1228541,  June 
5, 1917. 

554.  Hall,  G.  C,  and  Bbadshaw,  Alfred.  Valve  for  pipes  for  conducting 
liquid  and  gaseous  fluids.    U.  S.  patent  1222758,  Apr.  17,  1917. 

See  also  Nos.  609, 1030. 

Recobds  and  statistics,  see  No.  590;  Financial  costs,   see  Nos.  546,  547, 

TAHK  CABS  AND  TANK  WAGONS  (CONSTBUCTION  AND  MAINTE- 
NANCE). 

555.  Hailwat  Age  Gazette.  Large  capacity  tank  cars  for  the  Santa  Fe. 
VoL  63,  Sept  14,  1917,  pp.  467-469.  Description  with  diagrams  of 
12,000-gallon  tank  cars  to  be  used  for  fuel  oil  designed  according  to  the 
specifications  of  the  Master  Car  Builders'  Association  for  Class-  III  tank 
cars  as  amoided  in  1916.    Calls  attention  to  several  novel  details  ofNdesign. 

556.  Wat,  E.  S.  The  tank  car.  Railway  Rev.,  vol.'61,  Dec.  29,  1917,  pp.  801- 
803.  Reviews  history  of  tank-car  specifications  from  1903  to  1917.  Gives 
classification  of  tank  cars  established  by  the  Master  Car  Builders'  Associa- 
tion in  1916,  and  quotes  rules  In  regard  to  tank-car  construction  and 
maintenance. 

PATENTS. 

567.    Becker,  Anton.    Tank  car.    U.  S.  patent  1237156,  Aug.  14,  1917. 

558.  De  Mebitt,  L.  M.,  and  Zink,  J.  H.  Tank  car.  U.  S.  patent  1237484,  Aug. 
21, 1917. 

559.  Waugh,  J.  M.    Tank  car.    U.  S.  patent  1248763,  Dec.  4,  1917. 
Watbb  transpobtatton,  see  Nos.  7,  8,  543. 

TANK  STEA]VfERS    (CONSTRUCTION — ^PATENTS). 

56a    IsHEBwooD,  J.  W.,  and  Stewart,  J.  W.    Tank  vessels.    English  patent 

16834,  Mar.  28,  1917.    Application  dated  Nov.  30,  1915. 
Wl.   Laing,  Hugh,  and  Ashbt,  E.  W.    Ship  for  carrying  liquid  cargoes  In  bulk. 

U.  S.  patent  1234675,  July  24,  1917. 
562.   Lynn,  J.  J.    Ship  for  oil  and  molasses.    Canadian  patent  174282,  Jan. 

2,1917.  •      ^ 

56a.   Yarrow,  H.  E.    Oil  tank  ships.    English  patent  105727,  Apr.  26,  1917. 

Application  17697,  Dec.  8,  1916. 
See  also  Nos.  7,  633. 
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STOBAOE  (420). 

664.  James,  G.  B.  Oil  storage.  Proc.  Am.  Mln.  (Congress,  vol.  19,  1916  (pub- 
lished 1917),  pp.  307-317.  Nat.  Fire  Protect.  Assoc.  Quarterly,  vol.  10, 
January,  1917,  pp.  260-270.  Describes  briefly  present  methods  of  field 
storage.  Discusses  losses  by  evaporation,  recommending  the  use  of  steel 
roofs  on  tanks ;  and  by  fire,  giving  causes  and  methodsvQf  fire  protection,  and 
suggesting  further  precautions. 

Ree  also  Nos.  543,  611,  1029,  1041, 

TANKS. 

665.  Langabica,  A.    Cimentacfon  de  tanques  de  almacenamiento  de  petr61eo. 
(Foundation  of  petroleum  storage  tanks.)     Bol.  del  PetrCleo,  vol.  4,  Novem- 
ber, 1917,  pp.  424-428.    Discusses  methods  of  construction  and  materials. 

PATENTS. 

666.  Fernandez,  Alphonso.  Fuel  tank.  United  States  patent  1237891,  Aug. 
21,  1917. 

STEEL  AND  IRON. 

667.  Herrick,  H.  N.  Tank  earthwork.  Min.  and  Scl.  Press,  vol.  114,  Apr.  14, 
1917,  pp.  508,  610.  West.  Biig.,  voL  8,  June,  1917,  pp.  218-219.  Gives  for- 
mulas and  diagrams  for  calculating  the  quantities  of  earthwork  Involved  in 
the  preparation  of  sites  for  large  steel  tanks. 

668.  Jobson,  Arthitil  Dimensions  of  storage  tank  for  economical  design. 
Eng.  News-Rec.,  vol.  78,  May  3, 1917,  pp.  261-262.  Gives  formula  for  deter- 
mining unit  costs  of  specially  designed  tank  or  small  reservoir  with  concrete 
bottom  and  steel  sides. 

PATENT. 

668.    Lewis,  Howard.    Lubricating  oil  storage  tank.    U.  S.  patent  1246819*,  Nov. 

13,  1917. 

CONCRETE. 

670.  Campbell,  H.  C.  The  use  of  concrete  for  oil  storage  tanks.  Min.  and  Oil 
Bull.,  vol.  3,  November,  1917,  pp.  361-363,  384.  Gives  advantages  of  concrete 
tanks  from  a  structural  and  economic  standpoint,  and  mentions  construction 
requirements.  ( See  also  Nat.  Petroleum  News,  vol.  9,  November,  1917,  pp. 
21-22.)    Adds  experience  of  several  companies  using  concrete  storage.       ' 

671.  Mensch,  J.  L.  Concrete  storage  for  the  oil  industry.  Petroleum,  vol.  3. 
September,  1917,  pp.  49, 51.  Calls  attention  to  Important  details  of  construc- 
tion of  modern  storage  tanks  and  reservoirs,  and  to  their  economy. 

672.  National  Petroleum  News.  Concrete  storage  practical  for  heavy  oils. 
Vol.  9,  August,  1917,  pp.  28,  30,  32,  34.  Discusses  advantages  of  this  kind  ot 
storage  and  important  features  of  construction  in  concrete  tanks. 

678.  Shapinsky,  R.  D.  Reinforced  concrete  storage  for  road  oil.  National 
Petroleum  News,  vol.  8,  February,  1917,  pp.  58,  60-61.  '  Describes  under- 
ground vats  of  50,000  gallons  capacity,  composition  of  the  concrete,  and 
arrangement  of  oil  and  steam  lines. 

674.  Stroyer,  R.  N.  Reinforced  concrete  and  oil.  Petroleum  Rev.,  vol.  37,  Oct 
6, 1917,  pp.  213-214.  Discusses  the  use  of  reinforced  concrete  for  oil  storage 
tanks  and  tank  ships.  Since  mineral  oils  and  tar  have  been  found  by  inves- 
tigation to  have  no  deleterious  effect  on  cement  or  concrete,  these  materials 
are  shown  to  be  practicable  for  such  purposes. 
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PATEHT. 

575.  MuNN,  M.  J.  Crude  oil  storage  tank.  Canadian  patent  176123,  Apr.  3, 
1917.  Bnglish  patent  103276,  Jan.  18,  1917.  AppUcation  12894,  Sept.  12, 
19ia 

See  also  Nos.  214,  568. 

Rbssxvoibs  (concbete  lined),  see  No.  571. 

STOUAQE  OE  BUNKEB^OILS  (PATENT). 

57^  Lattbenti,  Cesabb.  Liquid  fuel  reservoir  in  submarine  vessel.  U.  S. 
patent  1219115,  Mar.  13,  1917. 

TANK  Am)  SESESVOIB  EQUIPMENT   (PATENTS). 

577.  AuGENBRAUN,  P  F.  Closuf e  for  gasoline  or  other  liquid  tanks.  U.  S.  pat- 
ent 1212878,  Jan.  16.  1917. 

578.  BoBTszEwsKi,  Joseph,  Jb.  Gasoline  tank  and  gage  for  same.  U.  S.  patent 
1249010,  Dec.  4,  1917. 

579.  BoYCE,  Leonora.  Gasoline-tank  filler  and  gage.  U.  S.  patent  1217693, 
Feb.  27,  1917. 

580.  Fabdon,  C.  C.     Storage  tank.    U.  S.  patent  1218600,  Mar.  6,  1917. 

581.  HuBLBBiNK,  Ebnst.  Apparatus  for  discharging  liquids.  U.  S.  patent 
1243298,  Oct.  16,  1917. 

582.  McCbabb,  W.  D.  Automatic  shut-off  for  oil  tanka  U.  S.  patent  1235825, 
Aug.  7,  1917. 

588.  MiBEs,  B.  A.  Attachment  for  liquid-fuel  tanks.  U.  S.  patent  1231774, 
July  3,  1917. 

584.  Raymond,  G.  E.  Air  pump  for  gasoline  tanks.  U.  S.  patent  1222030,  Apr. 
10,  1917. 

See  also  Nos.  587.  599,  600,  602,  603,  607,  608,  615,  618-622,  624-628,  630,  631. 

TEMPOBABY  AND  SMALL  CONTAINEBB. 

585.  Adkins,  L.  R.  Transportation  and  storage  of  liquids  In  small  packages. 
Jour.  Ind.  and  Eng.  Chem.,  vol.  9,  Oct.,  1917,  pp.  979-980.  Describes  small 
containers,  such  as  barrels  and  tin  cans  In  use  at  the  present  time  for 
carrying  and  storing  petroleum  and  its  products. 

EQUIPMENT   (PATENT). 

588.    Chtnoweth,  H.  W.    Gasoline  tank  and  filter.    U.  S.  patent  1235438,  July 

31. 1917. 
See  aUo  Nos.  598,  601,  604. 

LOSSES. 

587.  Gabdneb,  H.  a.  Paint  researches  and  their  practical  application.  Wash- 
ington, D.  C,  Press  of  Judd  and  Detweller  (Inc.),  1917.  384  pp.  Discusses 
(pp.  262-263)  the  heat-reflecting  properties  of  colors  as  shown  by  experi- 
ments with  metal  tanks  containing  benzine.  (See  also  Circular  44,  Paint 
Manufacturers'  Association  of  the  United  States.  Educational  Bureau, 
Scl«itlflc  Section,  1917.)  Sci.  Am.,  vol.  116,  Feb.  10,  1917.  p.  151.  (From 
paper  read  before  the  Penn^lvania  State  Association  of  Master  Painters 
and  Decora tora) 
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588.  National  Petbou&um  News.  Cutting  the  gasoline  loss  to  1  per  cent. 
Vol.  9,  November,  1917,  pp.  84,  36,  38.  Describes  devices  adopted  by 
various  companies  to  reduce  loss  from  evaporation  in  storage,  and  the 
need  for  careful  handling  by  plant  employees. 

589.  Wise,  K.  M.  The  conservation  of  petroleum.  Oil  Age,  voL  13,  Nov., 
1917,  pp.  10-15.    Describes  the  Farr  system  of  storage  and  handling  as  a 

.  preventive  against  loss  by  evaporation  and  fire. 
See  also  Nos.  539,  564,  580,  619. 
Records  and  statistics,  see  Nos.  567,  590 ;  Financial  costs,  see  Nos.  568,  590. 

KEASTJEEMEirr  OF  VOLTTMES  AND  WEIGHTS,  OAGDrG  AND 

METERING  (430). 

590.  DoNOGHUE,  A.  M.  Crude  petroleum  transportation  and  accounting. 
Texaco  Star,  vol.  4,  July,  1917,  pp.  7-10.  Explains  methods  of  measuring 
and  gaging  oil  in  its  transportation  frdm  wells  to  settling  tanks,  and 
through  pipe  lines  and  pump  stations  to  large  steel  tanks  for  storage; 
also  methods  used  in  financial  accounting  and  in  recording  of  runs  by 
pipe  lines. 

691.  FisHEB,  F.  P.  Establishing  a  standard  of  measurement  for  natural  gas 
in  large  quantities.  Trans.  Am.  Soc  Mech.  Eng.,  vol.  38,  1916  (New  York, 
1917),  pp.  241-280  ^  discussion,  pp.  280-284.  Published  first  in  Jour.  Am. 
Soc.  Mech.  Eng.,  vol.  38,  September,  1916,  pp.  681-692 ;  discussion,  pp.  692- 
694.  Deals  with  the  methods  used  in  the  Mid-Continent  field  by  a  com- 
pany which  operates  over  1,200  miles  of  gas  pipe  linea  Describes,  with 
their  advantages  and  disadvantages,  various  means  of  measuring  gas, 
and  a  specific  problem  of  loss  in  this  field,  discussing  particularly  the  use 
of  large  capacity  measurements  with  orifice  metera 

692.  GwiNNEB,  Habbt.  Volume  of  tanks  with  spherical  ends.  Jour.  Eng. 
Club  of  Baltimore,  vol.  7,  November,  1917,  pp.  75-78.    Explains  method. 

698.  Norton,  Kenneth.  The  flow  of  gas  in  pipes.  A  new  chart  Gas  World, 
VOL  66,  Mar.  31,  1917,  pp.  256-257.  Gives  formula  and  graphs  fov  calcur 
lating  flow  of  gas  through  pipes. 

694.  ScHAFHOBST,  W.  F.  Flow  through  pipes.  Gas  Age,  vol.  39,  Feb.  1,  1917, 
pp.  115-116.  Gives  chart  for  calculating  flow  of  gas  or  liquid  flow  through 
a  pipe  of  known  internal  diameter  at  a  given  velocity,  and  for  finding 
diameter  and  velocity  when  the  other  factors  are  known. 

696.  ScHUNK,  F.  J.  Liquid-measuring  pumps.  Bureau  of  Standards  Tech. 
Paper  81, 1917.    Second  ed.,  27  pp.    First  ed.,  1916, 

696.  Walter,  C.  M.,  and  Mabsh,  R.  G.  Measuring  gas  under  varying  condi- 
tions of  temperature  and  pressure.  Gas  World,  vol.  66,  Feb.  17,  1917,  pp. 
12^131.    Describes  method. 

« 
PATENTS. 

897.     Delanoy,  F.  W.     Liquid  measuring  device.     U.  S.  patent  1235120,  July 

31.  1917. 
598.     Dimond,  M.  M.    Fluid  gage.    U.  S.  patent  1231339,  June  26,  1917. 

699.  Fleoel,  H.  D.  Liquid  gage.  U.  S.  patent  reissue  14314,  June  5,  1917. 
Original  No.  1067477,  July  15,  1913. 

eoo.  Fletcher,  S.  R„  and  Speight,  Alfred.  Liquid  level  indicator.  English 
patent  105986,  June  27,  1917.  .  Application  6518,  May  6,  1916. 
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801.   Gross,  J.  J.    Gage  for  gasoline  tanks.    U.  S.  patent  1242176,  Oct.  9,  1917. 
801   Knowlbs,  J.  B.    Oil  level  Indicator.    U.  S.  patent  1246757,  Nov.  13,  1917. 
608.   Obschger,  W.  I.    Tank  gage.    U.  S.  patent  1211482,  Jan.  9,  1917. 
VA.   Rrra-WouJEE,   O.   C.     Gasoline  gage.     U.    S.   patent  1231300,   June  26, 

1917. 
m,  Rogers,  J.  F.    Fuel-tank  gage.    U.  S.  patent  1225178,  May  8,  1917. 

606.  RosEivDAHT,  N.  M.  Liquid-metering  tank.  U.  S.  patent  1210988,  Jan.  2, 
1917. 

607.  Stephan,  August.  Oil  measure  for  tanks.  Canadian  patent  179950,  Oct. 
25, 1917. 

608.  Wentz,  Obvujlb.    Tank  gage.    U.  S.  patent  1238231,  Aug.  28,  1917. 

609.  Werner,  E.  E.  Method  of  and  apparatus  for  measuring  the  volumetri<' 
flow  of  gases.  English  patent  108711,  Oct  10,  1917.  Application  11473, 
Aug.  14,  1916. 

See  ako  Nos.  551,  578,  579. 

■ 

EIBE  HAZABDS  AND  PBEVENTION  (440). 

610.  The  Bureau  for  the  Safe  Transportation  of  Explosives  and  Other 
Dangerous  Articles.  Report  of  the  chief  insi)ector,  February,  1917.  104 
pp.  Report  for  the  year  1916,  including,  in  addition  to  statistics  in  regard 
to  fires  in  the  transportation  of  gasoline  and  oth^r  inflammable  liquids, 
details  of  fires  and  accidents  during  the  year. 

811.  GoLWELL^  P.  A,  Precautions  in  fuel-oil  storage.  Power,  vol.  45,  June  26, 
1917,  pp.  886-^87.  Abstract  of  paper  read  before^  the  Providence,  R.  I., 
Engineering  Society.  Describes  the  proper  method  of  storing  fuel  oil,  and 
precautions  such  as  using  underground  tanks  inclosed  in  concrete,  drawing 
all  oil  back  into  the  tank,  and  providing  tanks  with  automatic  fire  extin- 
guishers. 

812.  Dunn,  B.  W.  Why  drain  automobile  tanks  unnecessarily?  Automobile, 
vol.  37,  Sept  13, 1917,  p.  458.  Explains  why  the  draining  of  tanks  of  auto- 
mobiles before  shipment  on  railroads  is  dangerou& 

618.  Geter,  O.  R.  Fires  in  the  oil  fields.  Sci.  Am.  Suppl.,  vol.  83,  Feb.  24, 
1917,  pp.  120-121.  General  discussion  of  oil  field  fires  from  various  causes, 
and  descriptions  of  the  extinguishing  of  extremely  diflficult  fires. 

614.  National  Fire  Protection  Association  Quarterly.  Southwest  oil  field 
flres.    Yol.  10,  January,  1917,  p.  271.    Reviews  losses  of  the  year  1916. 

615.  Petroixum.  Holmes  perfects  oil-tank  fire  extinguisher.  Vol.  4,  Decem- 
ber, 1917,  p.  66.  Describes  invention  of  O.  J.  Holmes,  to  be  placed  at  the 
base-of  a  tank. 

816.  Petroleum  Review.  ,The  Blundell  fire  extinguishing  system.  Vol.  36, 
Mar.  17, 1917,  p.  201.  Describes  system  of  ventilating,  steaming,  and  extin- 
gRishing  fire  on  board  oil  tankers,  or  on  land  in  oil  storage. 

617.  Safety  Engineering.  The  foamite  system  for  extinguishing  oil  fires. 
Vol.  S4,  December,  1917,  pp.  416-421.  Explains  principle,  advantages,  and 
operatton  of  the  system. 

PATENTS. 

618.  Bowies,  W.  M.  Safety  vent  for  crude  oil  storage  tanka  U.  S.  patent 
1238983,  Sept.  4,  1917. 

619.  Clifton,  H.  W.,  and  Cloton,  Gborgk.  Storage-oil-tank  protector,  U.  S. 
patent  1233028,  July  10, 1917. 
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680.  Cbomfton,  T.  a.,  Jr.,  and  Cbompton,  Fbank.  Steaming  apparatus  for 
petrol  tanks  and  the  like.  U.  S.  patent  1245878,  Nov.  6,  1917.  English  pat- 
ent 109946,  Nov.  21,  1917.    Application  5928,  Apr.  26,  1917. 

621.  Eable,  G.  W.  Method  of  preventing  or  extlngui;9hing  fires  In  oil  tanlcs. 
U.  S.  patent  1221038,  Apr.  3.  1917. 

628.  Ebwin,  J.  B.,  and  Ebwin,  O.  R.  Apparatus  for  extinguishing  fires.  U.  S. 
patent  1216789.  Feb.  20,  1917. 

623.    Quick-acting  foam  compound  for  extinguishing  fires.    U.  S.  patent 

3247803,  Nov.  27,  1917. 

624.  Gordon,  J.  M.  Mode  of  protecting  storage  structures  from  lightning. 
U.  S.  patent  1239477.  Sept.  11,  1917. 

626.  Hannon,  Luke.  Device  for  protecting  crude  oil  tanks.  U.  S.  piatent 
1229261,  June  12,  1917. 

626.  Jackson,  F.  B.  Lightning-protective  attachment  for  oil  tanks  and  other 
structures.    U.  S.  patent  1251037,  Dec.  25.  1917. 

627.  Owens,  W.  D.  Means  for  preventing  fires  in  tanks,  etc.  U.  S.  patent 
1213686,  Jan.  23,  1917. 

628.  Pyzel,  Daniel.  Fire-extinguishing  apparatus.  U.  S.  patent  1246657,  Not- 
13,  1917. 

629.  Rosenthal,  J.  Flre-extlngulshlng  foam.  Norwegian  patent  28167,  Aug. 
13,  1917. 

680.  Scott,  C.  N.  Explosion  hatch  for  oil  containers.  U.  S.  patent  1219493, 
Mar.  20,  1917. 

681.  Slater,  W.  A.  Fire  extinguisher  (for  oil  tanks).  U.  S.  patent  1236220, 
Aug.  7,  1917. 

See  also  Nos.  141,  564,  589. 

LOCAL  DISTBIBTTTIOir  (460). 

PATENT. 

682.  Kern,  E.  N.  Liquid  fuel  dispensing  apparatus.  U.  S.  patents  1210811  and 
1210812,  Jan.  2,  1917. 

LEOISLATIOir  ASB  BEOTTLATIOIT  (470). 

633.  American  Bureau  of  Shipping.  Rules  for  the  classification  and  construc- 
tion of  steel  ships.  New  York,  1917.  141  pp.  Section  30  (pp.  85-91)  gives 
rules  for  ships  intended  to  carry  oil  in  bulk. 

See  also  No.  556. 

HISCELLANEOTTS  (490). 

684.  MoHRHARDT,  L.  E.  Flood  lighting  in  the  oil  fields  for  police  protection. 
Gen.  Elec.  Rev.,  vol.  20,  October,  1917,  pp.  816-817.  One  thousand  oil  tanks 
scattered  over  an  area  of  50  square  miles  are  protected  by  the  installation 
of  flood  lights. 

See  also  No.  541. 


PROPERTIES  AND  THEIR  DETERMINATION  (500). 

I 

u. 

e84a.  Hendbick,  Ellwood.  Everyman's  chemistry.  New  York,  1917.  374  pp. 
Contains  chapter  (pp.  235-246),  on  paraffin  and  petroleum  bodies;  also 
chapters  (pp.  247-267)  on  olefins  and  acids,  and  (pp.  315-825)  on  aromatic 
compounds. 

Geztebal,  see  also  No&  193,  404 ;  Physicai^  see  No.  1039. 

« 

OPTICAL  (SEF&ACTIVITT). 

€81  SooTT,  Jamss.  Petroleum  under  the  microscope.  1.  Sulphurous  petro- 
leum— a  microscopical  inspection.  2,  Petroleum  Jelly — Its  microscopical 
formation.  3.  The  crystallization  of  paraffin  wax.  4^  Limestone  In  rela- 
tion to  oiL  5.  Cholesterin  as  proof  of  organic  origin.  6.  Sulphuric  acid 
and  caustic  soda.  7.  Oil  sands  and  sandstones.  8.  Ozkerite  or  natural 
paraffin  wax.  Petroleum  World,  vol.  14,  May,  1917,  pp.  206-207 ;  June,  pp. 
283-265 ;  July,  pp.  296-298 ;  August,  pp.  347-349 ;  September,  pp.  396-397 ; 
October,  pp.  441-443 ;  November,  pp.  490,  492 ;  December,  pp.  528-529. 

See  also  No.  707. 

DENSITY. 

6W.    ScHAPHOBST,  W.  F.    Lubricating  oil  density.    Power  plant  Eng.,  vol.  21, 
Nov.  1, 1917,  p.  860.    How  to  find  the  density  of  an  oil  without  a  hydrometer. 
See  also  Nos.  136,  216,  698,  699,  702,  708,  716,  750, 1372. 
Thebmal,  see  No.  712 ;  Spbcitic  heat  and  latent  heats,  see  Nos.  743,  778. 

BOILING  POINTS    AND    VAPOR    PRESSURES.     EVAPORATION,    VOLATILITY, 

FRACTIONAL  DISTILLATION. 

687.  AsHWOBTH,  A.  A.  Distillation  tests  and  their  import.  Nat.  Petroleum 
News,  vol.  9,  April,  1917,  pp.  18,  20,  22.  Discusses  the  adoption  of  the  dis- 
tillation test  as  a  criterion  of  quality  of  gasoline  rather  than  the  specific 
gravity  test ;  and  the  importance  of  the  low  temperatures  at  the  end  of  dis- 
tillation of  the  first  10  or  20  per  cent,  rather  than  at  the  initial  and  end 
points.    Illustrated  by  curves. 

687a.   DiETBRicH,  K.     (Evaporation  velocities  and  evaporation  curves  of  motor 
fuels.)    Petroleum  Ztschr.,  Jahrg.  12,  1917,  pp.  676-677.    Chem.  Zentr..  1919, 
II,  p.  31.    Jour.  Soc.  CJhem.  Ind.,  vol.  38,  April  30,  1919,  p.  244A. 
See  also  Nos.  683,  606,  702,  705,  716,  746,  747,  748,  750,  1372, 1417. 
Meltino  points,  cbtstaujzation,  cold  tests,  conoealino  point,  see  Nos.  638, 
679,  689,  702,  736. 

LTTBBICATINa  VALUE. 

688.  Battle,  J.  R.  Lubricating  engineering.  Nat.  Petroleum  News,  vol.  9, 
Dec.  12,  1917,  pp.  82-84.  Considers  the  importance  and  determination  of 
the  viscosity  of  lubricating  oil,  and  briefly,  the  flash  point  and  cold  test 
determinations. 

85 
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688a.  Battle,  J.  R.  Lubricating  engineers  handbook.  A  reference  book  of 
data,  tables,  and  general  information  for  the  use  of  lubricating  engineers, 
oil  salesmen,  operating  engineers,  mill  and  power  plant  superintendents, 
and  machinery  designers,  etc.  Philadelphia,  London,  J.  B.  Lippincott  Com- 
pany, 1017.  333  pp.  Gives  properties  and  methods  of  testing  lubricants, 
and  methods  of  lubricating  various  kinds  of  machinery. 

6S9.    Lubrication  reduces  loss  of  energy  due  to  friction.    Nat  Petroleum 

News,  vol.  9,  November,  1917,  pp.  86^87.  Explains  briefly  the  purpose  of  lubri- 
cation, and  enumerates  the  qualities  necessary  In  an  efficient  lubricant 

640.    Study  of  effect  of  lubrication  on  friction.    Nat  Petroleum  News, 

vol  9,  November,  1917,  pp.  84,  86.  Explains  the  meaning  of  different  kinds 
of  friction  and  coefficient  of  friction,  and  states  bri^y  the  laws  of  fluid 
friction,  which  are  most  important  in  lubrication. 

641.  Ohubch,  a.  T.  Forced  lubrication.  Jour.  Am.  Soc.  Naval  Eng.,  vol.  29, 
August,  1917,  pp.  443^450.  Includes  discussion  of  qualities  necessary  in 
lubricating  oils,  and  tests  of  their  lubricating  value. 

642.  DeMabt,  R.  C.  Lubrication  of  Diesel  engines.  Gas  Engine,  voL  19, 
April,  1917,  pp.  170-173.  Prac.  Eng.,  vol.  21,  June  15,  1917,  pp.  508-509. 
Requirements  of  suitable  lubricants,  and  important  points  in  successful 
cylinder  lubrication. 

648.  HAiiMOND,  E.  K.  Lubrication  of  cutting  tools.  Machinery,  vol.  23,  Janu- 
ary, 1917,  pp.  373-^1 ;  February,  pp.  490-499 ;  March,  pp.  595-607 ;  April, 
pp.  701-710.  Includes  discussion  of  the  selection  of  suitable  oils,  giving  the 
necessary  characteristics  of  oils  and  compounds  for  cooling  and  lubricating 
metal  tools ;  discusses  also  the  theory  of  lubricating  and  cooling,  methods  of 
applying  lubricants  to  tools,  recovery,  filtration  and  sterilization  of  the  oils ; 
describes  laboratory  tests  of  oils  and  cutting  compounds ;  gives  Navy  Depart- 
ment specifications  for  soluble  oils,  cutting  compounds,  etc. 

644.  HoBNEB,  G.  W.  F.  Some  notes  on  the  lubrication  of  air  compressors. 
I'etroleum  World,  vol.  14,  December,  1917,  pp.  535-540.  Paper  before  the 
Diesel  Engine  Users*  Association,  Nov.  15, 1917.  Includes  discussion  of  the 
selection  and  suitability  of  oils  for  this  purpose  in  connection  with  Diesel 
engines. 

645.  Ledbetteb,  S.  S.  Principles  of  lubrication.  National  ESngineer,  vol.  21, 
July,  1917,  pp.  273-276.  Explains  laws  of  friction,  and  discusses  the  selec- 
tion of  suitable  lubricating  oils  and  their  properties. 

646.  Macintibe,  H.  J.  The  selection  of  a  lubricating  oiL  Power,  vol.  45,  June 
26,  1917,  pp.  865-869.  Discusses  the  effect  of  the  viscosity  of  an  oil  on  the 
fluid  pressure  maintained  in  a  journal,  and  gives  tests  for  lubricants. 

647.  National  Petboleum  News.  Brick  plant  has  two  lubrication  problems. 
Vol.  9,  March,  1917,  pp.  34,  36,  38.  Explains  the  requirements  and  functions 
of  lubricating  oils  in  brick  plants. 

648.  O'Neiix,  J.  G.  Examination  of  oils  from  the  Atlantic  Fleet  before  and 
after  use.  Jour.  Am.  Soc.  Naval  Eng.,  vol.  29,  May,  1917,  pp.  325-338. 
Results  of  chemical  tests  of  "  force-feed  lubricating  oils  before  and  after 
use  to  determine  the  amount  and  nature  of  the  changes  which  force-feed 
lubricating  oils  undergo  in  service,  and  to  designate  the  simplest  manner  In 
which  to  treat  used  oils  in  order  to  make  them  of  as  good  quality  as  before." 

649.  Pabish,  W.  F.  Flash  and  fire  tests.  Lubrication,  vol.  4,  January,  1917, 
pp.  2-5.  Discusses  the  variation,  in  lubricating  oils  from  different  crudes, 
of  flash  and  fire  points,  their  importance  as  tests  in  selecting  suitable  lubri- 
cating oils,  and  the  change  of  opinion  as  to  flash  point  among  engineers  and 
manufacturers  of  oils  with  the  Introduction  and  development  of  the  internal- 
combustion  engine. 
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m.    The  "seal"  theory.    Lubrication,  vol:  4,  March,  1917,  pp.  2-«. 

Discusses  undesirable  changes  in  the  physical  characteristics  of  lubricating 
oils  during  use,  due  to  lack  of  **  seal,"  or  the  ability  of  the  oil  to  make  or 
hold  a  "  seal "  against  leakage  of  gas,  or  heavy  ends  of  gasoline,  into  the 
lubricating  oii  during  the  working  of  the  motor.  Makes  suggestions  as  to 
oils  to  be  chosen  in  order  to  avoid  this  leakage*  based  on  tests  extensively 
carried  out  by  the  Texas  Ck>. 

651.  Squire,  A.  J.  A  talk  about  your  lubricating  oils.  Petroleum  World,  voL 
14,  December,  1917,  pp.  540-543.  Discusses  the  disadvantages  of  fluid  oil 
for  lubricating  purposes,  such,  as  its  high  cost  and  the  large  amount  wasted 
during  use.    Enumerates  the  requirements  of  an  ^  ideal  lubricant 

See  otoo  Nos.  636,  652,  685,  689,  694,  714,  715,  724,  752,' 753,  754,  756, 1436. 

OTHEB  FBOPEBTIES  OE  LIQUIDS. 

658.  DuBBisAY,  R.  Methode  d'essai  des  huiles  de  gralssage.  [Method  of  test- 
ing lubricating  oils  (viscosity)].  Annales  Ralsif.,  t.  10,  1917,  pp.  301-304. 
Jour.  Soc.  Chem.  Ind.,  vol.  36,  Nov.  15,  1917,  p.  1123.  Chem.  Abs.,  voL  12, 
May  10,  1918,  p.  1005.    Describes  apparatus  and  method. 

653.  Hebschel,  W.  H.  Determination  of  absolute  viscosity  by  the  Saybolt 
universal  and  Engler  viscosimeters.  Proc  Am.  Soc.  Testing  Materials,  vol. 
17,  part  2,  1917,  pp.  552-568 ;  discussion,  p.  569.    Summary,  p.  551. 

65Sa.  The  determination  of  absolute  viscosity  by  short-tube  viscosime- 
ters. Bureau  of  Standards  Tech.  Paper  100,  1917.  55  pp.  Says  that 
Engler  and  Saybolt  viscosimeters,  usually  employed  In  the  oil  trade*  are 
unsuitable  because  of  their  short  outlet  tubes. 

654.    Resistance  of  an  oil  to  emulsiflcation.    Bureau  of  Standards 

Tech.-  Paper  86,  1917.  37  pp.  Gives  proposed  emulsiflcation  test  tor  oUm, 
more  definite  than  tests  previously  described  and  calculated  to  Increase  the 
efficiency  of  lubricating  oils  in  forced-feed  lubrication.  Describes  method 
and  apparatus  used,  explains  the  theory  of  emulsification,  and  shows  the 
relation  between  demulsibillty  and  other  physical  properties  of  oils,  and 
between  demulsibillty  and  chemical  tests.  Concludes  that  oils  of  hi^ 
demulsibillty  give  most  satisfactory  service.  For  preliminary  account  pf 
test,  see  Proc.  Am.  Soc  Test.  Materials,  voL  16,  part  2, 1916,  pp.  248-265. 

665.  Htbobw,  T.,  Oqawa,  W.,  and  Kubo,  S.  Electrical  insulating  properties 
of  transformer  oiL  Electrician,  vol.  78,  Mar.  2.  1917,  pp.  656-657.  Abstract 
of  report  by  the  Electro-Technical  Laboratory  of  Tokyo  on  an  investigation 
started  with  £he  object  of  standardizing  conmiercial  methods  of  testing. 
Discusses  the  effect  of  the  presence  of  dust  in  an  insulating  oil,  the  effect 
of  temperature  of  an  oil  on  Its  dielectric  strength,  and  the  effect  of  moisture 
in  the  oil. 

656.  Raxuzin,  M.  A.  (Irreversible  adsorption  of  the  carbonaceous  substances 
of  naphtha.)  Jour.  Russ.  Phys.  Chem.  Soc,  vol.  48,  1916,  pp.  720-724; 
Chem.  Abs.,  vol.  11,  Apr.  10, 1917,  p.  782 ;  Jour.  Chem.  Soc,  vol.  112,  March, 
1917,  p.  1 109.  Jour.  Soc  Chem.  Ind.,  voL  36,  Mar.  15, 1917,  p.  284.  Study  of 
the  adsorption  of  a  1  per  cent  solution  of  petroleum  in  benzene  by  animal 
charcoal  and  by  calcined  kaolin. 

657.  (New  classification  of  the  processes  of  adsorption  and  im- 
portance of  the  theory  of  adsorption  for  various  branches  of  natural 
science.)  Jour.  Russ.  Phys.  Chem.  Soc,  vol.  48,  1916,  pp.  90-94.  Jour. 
(Aem.  Soc  Aba ;  voL  112,  pt  2,  February,  1917,  p.  11  72.  Classifies  types  of 
adsorption  and  in  a  discussion  of  the  practical  application  of  the  processes 
includes  the  removal  of  the  solid  paraffin  from  petroleum,  so  that  it  may 
be  more  ea^Py  transported  through  pipes  in  winter. 
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668.  Rakuzin,  M.  A.  (Relation  between  filtrution  and  adsorption  of  napbtha 
paraffins.)  Jour.  Russ.  Phys.  Chem.  Soc.,  vol.  48,  1916,  pp.  718-720;  Chem. 
Abs.,  vol.  11,  Apr.  10,  1917,  p.  782.  Jour.  Chem.  Soc,  vol.  112,  March,  1917, 
p.  i  109. 

See  also  Nos.  215,  638,  694,  702,  710,  725,  726,  728.  731,  1039,  4415,  1416. 
Othee  pbopebhes  of  bouds,  see  Nos.  686,  688,  692,  706,  733,  736,  762,  1417. 

CHEHICAL  FSOFEETIES  (520). 

669.  Fryer,  P.  J.,  and  Weston,  F.  E.  Technical  Hanclmook  of  Oils,  Fats  and 
Waxes.  Cambridge  University  Press,  1917,  vol.  1.  279  pp.  Treats  of  the 
chemistry  and  technology  of  oils,  fats,  and  waxes  of  mineral,  as  well  as  of 
animal  and  vegetable,  origin. 

660.  RiTTMAN,  W.  F.  What  petroleum  is.  Nat  Petroleum  News,  voL  9, 
April,  1917,  pp.  1^18 ;  May,  pp.  38,  40,  42,  44,  46,  48.  Notes  chemical  ele- 
ments found  in  petroleum,  how  petroleum  is  related  to  other  substances 
made  up  of  these  elements,  and  how  the  relationship  and  structure  of  the 
hydrocarbon  molecules  affect  the  behavior  of  oils  in  commercial  processes. 

THESMOCHEMICAL. 
FLASH   AND  BURNING  POINTS,   IGNITION   POINTS.   AND  IGNITION  MIXTURES. 

661.  CosTE,  J.  H.  Note  on  the  inflammability  of  petroleum  spirit  at  low 
temperatures.  Analyst,  vol.  42,  May,  1917,  pp.  168-170.  Asserts  that  the 
Abel  tester  is  not  adapted  for  giving  numerical  results  below  a  tempera- 
ture of  about  60**,  and  gives  as  results  of  tests  of  several  motor  spirits 
in  thin  test  tubes  covered  with  a  cardboard  cover  that  the  oila  flash  at 
temperatures  from  —30*  to  — 9.50**  C. 

662.  McDavid,  J.  W.  The  temperature  of  ignition  of  gaseous  mixtures.  Jour. 
Chem.  Soc,  vol.  Ill,  November,  1917,  pp.  1003-1015.  Gives  values  for  mix- 
tures of  air  with  coal  gas,  ethylene,  petrol,  benzene,  ether,  and  other  gases. 

663.  Moore,  Harold.  Spontaneous  ignition  temperatures  of  liquid  fuels. 
Engineer,  vol.  123,  June  22,  1917,  pp.  561-562.  Discusses  this  temperature 
as  a  means  of  deciding  suitable  maximum  and  minimum  engine  compres- 
sions on  petrol  or  Diesel  engines  using  any  given  liquid  fuel.  Gives  table  of 
ignition  points  of  various  liquid  fuels  in  oxygen. 

664.  Spontaneous  ignition  temperatures  of  liquid  fuels  for  internal- 
combustion  engines.  Jour.  Soc  Chem.  Ind.,  vol.'  36,  Feb.  15,  1917,  pp. 
109-112.  Describes  apparatus  specially  devised  to  determine  these  tem- 
peratures and  the  method  of  operating  it  Discusses  the  importance  of  the 
application  of  the  test  to  internal-combustion  engine  fuels,  and  gives  long 
table  of  the  temperatures  so  determined  for  petroleum  distillates,  crude 
petroleum,  shale  oils,  tar  distillates,  and  tars. 

See  also  Nos,  638,  649,  687,  702,  717,  721,  735, 1081, 1417. 

CALORIC  POWER  AND  CALORIMETRY. 

665.  BUEEAU  OF  Standards.    Gas  calorimeter  tables.    Circular  65,  1917.     19 
pp.    A  brief  summary  of  the  full  instructions  for  using  a  gas  calorimeter 

given  in  Bureau  of  Standards  Circular  48,  1916,  with  the  addition  of  tables 
needed  for  daily  laboratory  use.  (See  Bureau  of  Standards  Circular  48, 
1916.    Standard  methods  of  gas  testing. ) 

666.  DE  GmABD,  — ,  and  Laumol,  P.  Determining  the  heating  value  of  gas. 
Gas  World,  vol.  66,  Feb.  17,  1917,  pp.  132-133.  Describes  method  and 
apparatus  used  by  the  Paris  Municipal  Lighting  Laboratory. 
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666a.  HiiaPEBT,  S.  (Calorific  value  of  various  fuels  and  motor  spirits)  Qes. 
Abhandl.  zur  Kenntnis  der  Kohle,  1917, 1,  pp.  269-270.  Chem.  Zentr.,  Jahrg. 
90, 1919,  II,  p.  621.    Jour.  Soc.  Chem.  Ind.,  vol.  38,  Aug.  15,  1919,  p.  525A. 

667.  RiCHABDS,  T.  W.,  and  Davis,  H.  S.  Improvements  in  calorlmetric  com- 
bustion and  the  heat  of  combustion  of  toluene.  Proc.  Nat.  Acad.  Scl.,  voL 
3,  January,  1917,  pp.  50-58;  Jour.  Am.  Chem.  Soc.,  vol.  39,  March,  1917, 
pp.  341-354.  A'  study  to  obtain  further  knowledge  of  a  more  precise  nature 
concerning  the  heats  of  combustion  of  typical  compounds  of  carbon,  and 
further  development  of  a  method  of  determination. 

668.  Seblet,  Robert,  and  Delant,  C.  H.  Determination  of  heating  value  of 
oil&  Jour.  Elec.,  vol.  39, -Dec.  15,  1917,  pp.  555-557.  Gives  mathematical 
formulas  for  computing  heating  value  when  the  ultimate  analysis  of  an 
oil  is  known.    Describes  principle  and  operation  of  fuel  oil  calorimeters. 

Sec  alw  Nos.  723,  729,  734,  740,  741,  745,  1049. 

THEBMAL  DECOMPOSITION  OB  CRACKING. 

• 

669.  EoiOFF,  GusTAV,  and  MooBS,  R.  J.  The  cracking  of  an  aromatic  base  oil, 
the  temperature  factor  at  constant  rate  under  pressure.  Jour.  Ind.  and 
Eng.  Chem.  voL  9,  Jan.  1,  1917,  pp.  40-42.  A  study  of  the  formation  of 
benzene  and  toluene  from  an  aromatic  base  oil — solvent  naphtha — ^at 
temperatures  from  500-800°  C,  at  the  rate  of  flow  of  15  gallons  per  hour, 
and  11  atmospheres  pressure.  Conclusion  is  that  an  aromatic  base  oil — 
solvent  naphtha — ^is  the  most  satisfactory,  for  the  resulting  benzene  and 
toluene  are  of  a  high  degree  of  purity,  and  the  process  is  easy. 

670.   Stability  of  paraffin  hydrocarbons.     Met  and  Chem.  Eng.,  vol. 

16,  Jan.  1,  1917,  pp.  47--51.  Gives  results  of  experiments  in  support  of  the 
contention  that,  contrary  to  genial  belief,  the  simpler  petroleum  hydro- 
carbons are  less  stable  at  higher  temperatures  than  those  of  higher 
molecular  w^ght 

671.  Zanxtti,  J.  E.»  and  Bgloff,  Gttstat.  Aromatic  hydrocarbons  from  the 
thermal  decomiKMsition  of  natural  gas  condensate.  Jour.  Ind.  and  Eng. 
Chem.,  vol.  9,  May,  1917,  pp.  474-478.  Describes  investigation  which 
proved  that  natural  gas  condensate  yields  aromatic  hydrocarbons  from 
simple  to  highly  complex  varietie&  An  apparatus  is  described  for  ob- 
taining these  hydrocarbons  readily,  and  the  precipitation  of  the  tar  "  fog  '* 
by  electrical  precipitation. 

672.    The  thermal  decomposition  of  benzene.     Jour.  Ind.  ann  Eng. 

Chem.,  vol.  9,  Apr.  1,  1917,  pp.  350-356.  An  Investigation  to  "  study  more 
completely  the  course  of  reaction  of  the  decomposition  of  benzene,  in  order 
to  arrive  at  some  definite  conclusions  regarding  its  behavior  at  high  tem- 
peratures and  gradually  gain  insight  into  the  complicated  mechanism  of 
formation  of  cylic  and  polycyclic  compounds  from  straight  chain  hydro- 
carfoona*'  Describes  apparatus  and  experiments,  and  gives  data  of  re- 
sults in  curves  and  tables. 

Bee  aUo  Nob.  723,  757,  91L 

HEAT  OF  rUSION. 

^73.    EmcukAB,  C.  J.     Sur  les  points  de  fusion  de  quelques  hydrocarbures. 

(The  points  of  fusion  of  several   hydrocarbons.)     Recueil  des  travauz 

chimiques  des  Pays  Bas  et  de  la  Belgique,  vol.  36,  1917,  No.  5,  pp.  247-249. 
674.    VON  KozioKi,  G.,  and  von  Pilat,  S.     (Heat  of  fusion  of  paraffin  wax.) 

Chem.  Umschau,  71,  1917.     Chem.  Ztg.,  Jahrg.  42,  1918,  Re|ft^  p.  147. 

Jour.  Soc.  Chem.  Ind.,  voL  37,  Nov.  30, 1918,  p.  681A« 
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ELEMENTABY  ANALYSIS  (SULPHITB). 

675.  Andbews,  H.  M.  Determination  of  sulphur  In  crude  olL  Chemist- 
Analyst,  No.  22,  July,  1917,  pp.  21-22.  Descrllies  method  easily  handled 
and  requiring  Inexpensive  apparatus. 

676.  Francis,  C.  K.  and  Cbawfobd,  G.  W.  The  detection  and  determination 
of  sulphur  in  petroleum.  Jour.  Ind.  and  Eng.  Chem.,.yol.  9,  May,  1917, 
pp.  479-481.  Describes  investigation  to  determine  a  reliable  test,  and  a 
method  for  making  accurate  determinations  without  complicated  or  ex- 

^  pensive  apparatus.  The  methylene  blue  test  detects  any  form  of  sulphur 
in  petroleum  with  extreme  delicacy.  Fusion  ^ith  sodium  peroxide  in  a 
bomb  and  the  modified  Dammer  combustion  method  determine  sulphur  in 
crude  oiL 

677.  Mabcusson,  J.  (Sulphur  and  oxygen  compounds  of  mineral  oils.)  Mitt 
k.  Materialprtlf.,  1917,  pp.  374-380;  Ztschr.  angew.  Chem.,  Jahrg.  31,  1918, 
Ref.,  p.  62.  Jour.  Soc.  Chem.  Ind.,  vol.  37,  June  29,  1918,  p.  329A. 
(Abstract.)  Heavy  oils  contain  mpre  sulphur  than  light  oil&  Compounds 
of  sulphur  and  oxygen  are  in  dark  oils  mainly,  among  solid  resinous  and 
asphaltic  constituents,  the  latter  containing  a  higher  percentage  of  sulphur 
and  oxygen  than  resina 

See  also  Nos.  216,  635,  702,  750,  973, 1409. 

ANALYTICAL  NUMBEES  (I0DII7E,  BBOMINE,  SAPONIFICATION,  ETC.,)   SCB  NoS.  702»  711, 

712;  Hydbocabbons,  htdbocabbon  derivatives,  gee  No.  660;  Oxygen  com- 
pounds, see  No.  677;  Choi^stebin,  see  No.  635;  Halogen  compounds,  see 
No.  709;  Water  and  soud  impurities,  sand,  b.  b.,  etc.,  see  No.  655;  Aah 
content,  see  No.  736. 

DETECTION  07  MIXTUBES  AND  ADTTLTEBAl^Ta 

678.  Gondelli,  S.  (The  detection  of  mineral  oil,  vaseline  and  paraffin  in  fish 
oil.  Preliminary  note.)  Staz.  sper.  agr.  ital.,  volume  50,  1917,  pp.  73-75. 
Chem.  Abs.,  vol.  12,  Feb.  20,  1918,  p.  433.  Method  described  of  detecting 
presence  of  a  mineral  oil  or  vaseline  and  of  the  measurement  of  the 
amount. 

679.  FormAnek,  Jaroslav,  Knop,  Josef,  and  Korber,  Josef.  (Examination  of 
light  petroleums  and  l)enzenes.  Chem.  Ztg.,  Jahrg.  41,  1917,  pp.  713  714, 
730-731.  Jour.  Chem.  Soc,,  vol.  112,  December,  1917,  p.  il  581.  Gives 
methods  of  detecting  benzene  and  turpentine  in  light  petroleums.  Dis- 
cusses the  freezing  point  as  an  Indication  of  the  composition  of  an  oil.  Also 
in  Chem.  Abs.,  vol.  12,  Aug.  10,  1918,  p.  1596.  Ztschr.  angew.  Chem.,  Jahrg. 
31,  1918,  Ref.,  pp.  62-63.  Jour.  Soc.  Chem.  Ind.,  vol.  37,  June  29,  1918, 
p.  329A.    ( Benzines  and  benzola ) 

680.  HoLDE,  D.  (Colloidal  graphite  in  oil.)  Chem.  Ztg.,  Jahrg.  41,  1917,  pp. 
32-33.  Jour.  Soc.  Chem.  Ind.,  vol.  36,  Feb.  28,  1917,  p.  214.  Describes 
method  of  determination. 

See  also  Nos.  691,  707. 

MISCELLANEOUS    AND    SPECIFIC    TESTS. 

681.  Meios,  J.  V.  Observations  on  the  action  of  sulphur  monochloride  on 
bituminous  and  tarry  substances  and  hydrocarl)on  oil&     Jour.  Ind.  and 

« 

Eng.  Chem.,  vol.  9,  July,  1917,  pp.  655-658.  Describes  tests  which  showed 
that  sulphur  chloride  gives  hydrochloric  acid  gas  as  a  product  of  the 
reaction ;  that  sulphur  monochloride  is  a  good  reagent  for  testing  the  com- 
parative stabilities  of  transparent  lubricating  oils;  and  that  sulphur 
monochloride  in  carbon  disulphide  is  a  good  reagent  for  investigating  the 
nature  of  bitumens  and  hydrocarbon  oils. 
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FHTSIOLOGICAL  PBOFEBTIES  (530). 

681  BUBSELL,  6.  A.,  and  GAuaEB,  A.  W.  Exhaust  gases  make  air  In  closed 
garage  unsafe  to  breathe.  Nat  Petroleum  News,  vol.  8^  January,  1917, 
pp.  62-64.  Results  of  experiments  made  to  determine  the  amount  of  car- 
bon monoxide  permeating  the  air  of  a  garage  after  an  automobile  engine 
has  been  running  a  short  while.  Gives  analyses  of  the  air  In  nine  cases 
and  gives  table  showing,  under  good  and  bad  carburatlon,  the  percentage 
of  GO  produced  by  different  size  engines,  and  the  quantity  of  air  necessary 
to  dilute  the  exhaust  gases  to  a  permissible  proportion. 

68S.  MooBE,  WnxiAM.  Volatility  of  organic  compounds  as  an  index  of  the 
toxicity  of  their  vapors  to  Insects.  Jour.  Agr.  Research,  vol.  10,  Aug.  13, 
1917,  pp.  365-371.  Gives  results  6f  experiments  on  various  organic  com- 
pounds, Including  among  the  hydrocarbons  petroleum  ether,  gasoline,  kero- 
sene, benzene,  toluene,  xylene,  naphthalene,  and  camphene. 

(iee  also  Nos.  9,  1441. 

AHAITTICAL  AND  TESTDTO  METHODS,  DETEEHINATION  OF 
PH7SICAL  AND  CHEMICAL  FHOFEETIES,  APFABATTTS,  AND  FEO- 
CEBITSE  (540). 

884.  Amebican  Society  fob  Testing  Materials,  Proceedings.  Proposed  tenta- 
tive revision  of  standard  method  for  distillation  of  bituminous  materials 
suitable  for  road  treatment.  Vol.  17,  part  1,  1917,  pp.  474-475.  Appendix 
I  to  report  on  road  materials. 

885.   Report  of  Committee  D-2  on  lubricants.    Vol.  17,  part  1, 1917,  pp. 

462^169. 

888.    Report  of  Committee  D-4  on  road  materials.    Vol.  17,  part  1, 

1917,  pp.  470-473. 

887.  Report  of  Sub-Committee  XI  of  Committee  D-1,  on  paint  thin- 
ners other  than  turpentine.  Vol.  17,  part  1,  1917,  pp.  402-450.  Deals 
entirely  with  methods  for  the  determination  of  flash  point  and  the  selection 
of  the  most  suitable  form  of  tester,  with  detailed  results  of  tests. 

888.    Tentative  method  for  the  determination  of  softening  point  of 

bituminous  materials  other  than  tar  products.    Vol.  17,  part  1,  1917,  pp. 
811-812.    Description  of  the  ring-and-ball  method. 

689.    Tentative  tests  for  lubricants.    Vol.  17,  part  1,  1917,  pp.  767-772. 

Describes  the  following  tests:  Specific  gravity,  cloud  and  pour  tests,  cold 

test,  free  acid,  carbon  residue. 
680.    Anderson,  R.  P.    The  determination  of  gasoline  vapor  In  air.    Jour.  Ind. 

■ 

and  Eng.  Cheip.,  voL  9,  Feb.  1,  1917,  p.  142.  Note  published  to  correct  an 
Impression  given  in  an  article  by  Burrell  and  Robertson  (Jour.  Ind.  and 
Eng.  Chem.,  vol.  7,  1915,  p.  112),  that  the  combustion  method  for  the  de- 
termination of  gasoline  may  be  used  successfully  when  the  vapor  occurs  In 
large  amoimts  in  the  air. 
691.  BowREY,  S.  E.  The  estimation  of  toluene  in  crude  petroleum.  Jour.  Inst 
Petroleum  Technologists,  vol.  3,  June,  1917,  pp.  287-304;  discussion,  pp. 
905-322.  Petroleum  Rev.,  vol.  86,  May  19,  1917,  pp.  351-352;  June  2,  pp. 
385-386;  June  9,  pp.  401-402.  Results  of  an  Investigation  to  satisfy  the 
demand  for  precise  information  concerning  the  percentage  of  benzene  ^d 
toluene  In  various  crude  oils  and  petroleum  spirits,  and  to  solve  numerous 
problems  connected  with  such  determination.  The  extraction  of  aromatics 
from  petroleum  by  means  of  liquid  sulphur  dioxide  served  as  a  basis  for  the 
method  used.    Results  are  tabulated  for  crude  oil  from  Trinidad. 
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©92.  Capp,  J.  A.,  and  Hull,  F.  A.  Method  for  studying  the  effects  of  tempera- 
ture upon  the  physical  condition  of  asplialts,  waxes,  etc.  Proc.  Am.  Soc. 
Test.  Materials,  vol.  17,  part  2,  1917,  pp.  628-634;  discussion,  pp.  635-639. 
Summary,  p.  627. 

688.  Caven,  R.  M.  a  mercurial  viscosimeter.  Jour.  Soc.  Chem.  Ind.,  vol.  36, 
Mar.  15,  1917,  pp.  270-271 ;  discussion,  pp.  271-272.  A  detailed  description, 
with  illustration,  of  a  viscosimeter  designed  to  meet  the  need  for  an  instru- 
ment capable  of  measuring  accurately  the  viscosity  of  an  oil  from  a  small 
quantity. 

698a.  Gh^neveau,  C.  Sur  la  mesure  de  la  viscosity  des  huiles.  (On  the 
measurement  of  viscosity  of  oils.)  Jour,  de  Physique,  voL  7,  May-June, 
1917,  pp.  100-114.  Chem.  Abs.,  voL  13,-  Nov.  20,  1919,  p.  2805.  Describes 
apparatus  for  measuring  viscosity  by  the  application  of  Poiseuille*s  law. 

694.  CoNSADSON,  P.  H.  Emulsification  of  mineral  lubricating  oils :  Apparatus 
and  test  method.  Jour.  Ind.  and  Eng.  Chem.,  vol.  9,  February,  1917,  pp. 
166-167.  Describes  and  illustrates  a  simple  laboratory  apparatus  for  de- 
termining the  emulsibillty  and  demulsiflcatlon  value  of  lubricating  oils. 
Outlines  method  of  testing,  and  tabulates  results  for  turbine  oil,  crank-case 
oil,  engine  oil,  and  spindle  oil.  Published  also  in  Proc.  Am.  Soc.  Test. 
Materials,  vol.  16,  part  2,  1916,  pp.  27^-279. 

696.  Cope,  W.  C.  A  suggested  form  of  viscosimeter.  Jour.  Ind.  and  Eng. 
Chem.,  vol.  9,  November,  1917,  pp.  1046.  States  the  principle  of  the  usual 
form  of  viscosimeter,  and  gives  three  definite  points  of  criticism  of  instru- 
ments so  constructed.  Describes  a  centrifugal  viscosimeter  which  is  not 
subject  to  such  criticism. 

696.  Dean,  E.  W.  Motor  gasoline;  properties,  laboratory  methods  of  testing, 
and  practical  speclficatlcms.  Tech.  Paper  166,  Bureau  of  Mines,  1917. 
24  pp.  Summarizes  the  properties  desirable  in  gasoline;  describes  the 
types  of  gasoline  at  present  on  the  market ;  discusses  individual  properties 
which  are  Important,  and  analytical  methods;  proposes  specificatiops  for 
motor  gasolines,  and  describes  the  distillation  method  and  apparatus  in 
detail. 

697.  Dean,  E.  W.,  and  Hill,  H.  H.  Determination  of  unsaturated  hydrocar- 
bons in  gasoline.  Tech.  Paper  181,  Bureau  of  Mines,  1917.  25  pp.  A 
study  of  the  experimental  methods  in  common  use  for  measuring  degree  of 
unsaturation,  and  comparison  of  numerical  results  of  the  various  methods. 

698.  Edwabds,  J.  D.  Effusion  method  for  the  determination  of  gas  density. 
Bureau  of  Standards  Tech.  Paper  94, 1917.  30  pp.  Describes  investigation 
of  this  method  to  determine  its  accuracy.  Makes  recommendations  as  to 
type  and  form  of  apparatus  to  be  used,  and  gives  specifications  to  guide  in 
construction  of  the  orifice. 

699.    A  specific  gravity  balance  for  gases.    Bureau  of  Standards  Tech. 

Paper  89,  1917.  20  pp.  Report  of  an  investigation,  made  at  the  request 
of  certain  natural  gas  companies,  to  determine  a  more  precise  method  of 
determining  the  d^isitles  of  gases  than  the  effusion  method.  Describes 
method  selected,  apparatus  and  its  operation,  and  laboratory  and  field  tests 
made  with  it.  The  principle  employed  is  based  on  the  laws  of  compressi- 
bility and  buoyant  effect  of  gases.    See  also  No.  708. 

700.  Eqloff,  GtTSTAV.  The  analysis  of  light  oils.  Met.  and  Chem.  Eng.,  vol.  16, 
Mar.  1,  1917,  pp.  259-263.  Describes  a  specially  designed  apparatus  for 
the  rapid  and  accurate  analysis  of  light  oils  from  the  distillation  of  coal, 
shale,  or  petroleum.    Gives  advantages,  and  method  of  using.  • 
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701.  FosTEB,  O.  R.  Method  of  weighing  volatile  petroleums.  Chemist-Analyst, 
No.  21,  April,  1917,  pp.  23-24.  Describes  apparatus  designed  for  use  Jn  large 
laboratories  where  a  considerable  number  of  calorimetrlc  determinations  are 
made.  Its  chief  advantage  is  that  samples  may  be  weighed  with  a  mini- 
mum loss  from  evaporation. 

703.  Gnx,  A.  H.  Fixed  oils,  fats,  and  waxes.  A  chapter  (pp.  566-606)  in 
*"  Standard  Methods  of  Chemical  Analysis,"  edited  by  W.  W.  Scott,  New 
Tork,  Van  Nostrand,  2d  edition,  revised,  1917.  898  pp.  Describes  tests 
of  petroleum  products,  such  as  flash,  fire,  specific  gravity,  distillation,  sul- 
phur, free  acid,  and  sulphuric  acid,  for  burning  oils;  and  for  lubricating 
oils,  viscosity,  specific  gravity,  evajwration,  cold  test,  fiash  test,  and 
fire  test 

708.   Gas  analysis.    A  chapter  (pp.  687-738)  in  "  Standard  Methods 

-  of  Chemical  Analysis,"  edited  by  W.  W.  Scott,  2d  edition,  revised,  1917. 
S98  pp.    Describes  various  test& 

704. Gas  and  Fuel  Analysis  for  Engineers.  A  compend  for  those  in- 
terested in  the  economical  application  of  fuel.  8th  rev.  ed.  145  pp.  Pre- 
pared especially  for  the  use  of  students  at  the  Massachusetts  Institute  of 
Technology. 

705.  HiLOT,  E.  Nouvel  appareil  de  fractionnement  pour  les  p^troles  et  autres 
produits  volatils.  Compt  rend.,  t  165,  1917,  pp.  790-793.  Chem.  Abs., 
vol  12,  June  10,  1918,  p.  1137.  Describes  apparatus  and  method  of  frac- 
tionation based  on  the  separation  of  vaporizable  liquids  according  to  th^r 
boiling  points. 

706k  Httbbasd,  Pb£vost,  and  Pbitchabd,  F.  P.  A  new  consistency  tester  for 
viscous  liquid  bituminous  materials.  Proc.  Am.  Soc.  Testing  Ma- 
terials, vol.  17,  part  2,  1917,  pp.  605-620;  discussion,  pp.  621-626.  Sum- 
mary, pp.  603-604.  (See  also  Bng.  and  Contr.,  vol.  48,  Sept.  5,  1917,  p. 
192.) 

707.  KAXPnuBKif  A.  CJontrol  over  the  output  of  aromatic  hydrocarbona 
Petroleum  Rev.,  vol.  37,  Aug.  18, 1917,  p.  108 ;  Sept.  29,  pp.  205-206.  Trans- 
lated  from  "  Neftannoie  Dielo."  Investigation  of  a  method  of  determin- 
ing the  percentage  of  aromatic  hydrocarbons  in  distillates,  which  consists 
of  ascertaining  the  refraction  of  the  distillates. 

708.  Kerb,  T.  H.,  and  Schmidt,  E.  F.  Apparatus  to  determine  specific  gravity 
of  gases.  Nat.  Gas  and  Gasoline  Jour.,  vol.  11,  September,  1917,  p.  262. 
Describes  a  modified  type  of  weighing  instrument,  consisting  of  a  water- 
jacketed  balancing  chamber,  a  metal  balancing  beam,  a  U  gage,  a  vacuum 
pump,  drying  tubes,  and^a  tripod.    See  also  No.  699. 

706a.  KiJNG,  K.  (Quantitative  estimation  of  gasoline  in  natural  gas.)  Metan, 
vol.  1, 1917,  pp.  3-5.  Chem.  Zentr.,  Jahrg.  90,  1919,  IV,  pp.  477-478.  Jour. 
Soc.  Chem.  nd.,  vol.  38,  Nov.  29,  1919,  p.  856A.  Gas  is  measured  in  a  Bunsen 
gasometer,  passed  through  a  drying  tube,  and  condensed  in  an  absorption, 
vessel  Immersed  in  a  Dewar  flask  containing  a  mixture  of  ether  and  solid 
carbon  dioxide. 

709.  I..EHP,  J.  F.,  and  Bi^derson,  H.  J.  A  method  for  the  determination  of 
halogens  in  organic  compounds.  Jour.  Am.  Chem.  Soc.,  vol.  39,  September, 
1917,  pp.  2069-2074.  The  chlorides,  bromides,  and  iodides  of  a  variety  of 
organic  compounds  were  quantitatively  determined  by  fusion  with  sodium 
peroxide  in  a  Parr  sulphur  bomb.  The  steps  necessary  for  procuring 
correct  results  are  described. 
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710.  LiDSTONE,  F.  M.  A  mercurial  viscometer.  Jour.  Soc.  Chem.  Ind.,  yoL  36, 
Mar.  15,  1917,  pp.  270-272.  Description  of  apparatus  designed  to  measure 
accurately  the  viscosity  of  an  oil  when  only  a  very  small  amount  available, 
its  use  and  advantages.    Applicable  especially  to  lubricating  oils. 

711.  LuKBNS,  A,  R.  Distinguishing  between  petroleum  residlums  and  the 
various  fat  pitches.  Chemist-Analyst,  No.  20,  January,  1917,  pp.  3-^. 
Describes  method  of  determining  the  saponification  values  of  these  ma- 
terials as  a  means  of  identifying  them. 

718.  Mabden,  J.  W.,  and  Dover,  M.  V.  The  thermal  values  of  the  fats  and 
oils.  II.  The  sulphuric  acid  or  Maumene  number.  Jour.  Ind.  and  BSng. 
Chem.,  vol.  9,  September,  1917,  pp.  858-860.  Describes  method  and  appa- 
ratus for  the  determination  of  the  sulphuric  acid  number,  gives  results 
obtained  with  various  oils,  including  petroleum,  and  gives  specific  heats  of 
a  series  of  oils. 

718.  Merriam,  E.  S.  Testing  of  natural  gas  for  gasoline  productioii.  E^ 
troleum  Age,  vol.  4,  May,  1917,  pp.  32-34 ;  June,  pp.  83-35.  Explains  absorp- 
tion and  compression  methods,  stating  that  the  latter  is  the  more  logical 
and  satisfactory  test  method. 

714.  Meyers,  G.  J.  Lubricant  testing.  Jour.  Am.  Soc.  Naval  Ehig.,  yoL  29. 
November,  1917,  pp.  698-712.  Describes  machine  built  at  the  U.  S.  Naval 
Academy  for  testing  lubricants  according  to  their  ability  to  form  a  film 
between  the  moving  parts  under  a  given  initial  load  as  soon  as  possible 
after  motion  begins;  their  ability  to  maintain  a  film  between  the  moving 
parts  under  the  heaviest  loads  that  will  be  applied ;  and  their  endurance  or 
ability  to  be  used  again  and  again.    Gives  results  of  specific  testa 

716.    Moore,  H.  K.,  and  Richter,  G.  A.    The  testing  of  lubricating  oils.    Met. 

and  Chem.  Bng.,  vol.  16,  June  15,  1917,  pp.  692-694.    Describes  method  and 

■  apparatus  for  testing  lubricating  oils  under  service  conditions,  gives  curves 

of  experimental  results,  draws  conclusions,  and  outlines  other  methods  of 

testing  oils  with  this  same  apparatus. 

716.  •  Murray,  V.  F.  Oil-burette  for  fractional  distillation  and  specific  gravity 
determinationa  Canada  Dept.  Mines,  Mines  Branch  Summary  Rept.  for 
1916  (Ottawa,  1917),  pp.  71-73.  For  dealing  with  small  amounts  of  oil,  and 
used  in  the  laboratory  of  the  fuel  testing  station  of  the  Canadian  Depart- 
ment of  Minea    Description,  with  diagram. 

717.  National  Petroleum  News.  Overlook  development  of  new  flash  tester. 
Vol.  9,  November,  1917,  pp.  50,  52,  54.  Describes  the  work,  unknown  to 
the  oil  industry  generally,  of  development  and  standardization  of  the 
Tagliabue  closed  cup  flash  tester  by  the  American  Society  for  Testing  Ma- 
terials and  the  United  States  Bureau  of  Standards.  Quotes  part  of  the 
report  of  Sub-Committee  XI  of  Committee  D-1  of  the  American  Society  for 
Testing  Materials  on  the  determination  of  the  relative  reliability  and 
suitability  of  the  many  types  of  testers  in  use,  and  the  selection  of  the 
one  best  suited  to  the  needs  of  manufacturers  and  user3  of  volatile  and 
inflammable  materials  of  the  class  with  which  this  committee  deals,  i.  e.. 
paint  thinners  other  than  turpentine.    See  also  No.  735. 

718.  Petroleum  World.  The  differentiation  and  testing  of  light  motor  fuels 
and  their  war-time  substitutes.  Vol.  14,  January,  1917,  p.  11.  Tells  of  the 
invention  of  Dr.  Karl  Dietrich-Helfenburg  for  testing  motor  spirit  at  the 
front 
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719.  RiCHEBT,  T.  G.  Fuller^s  earth  and  its  valuation  for  the  oil  industry. 
Jour.  Ind.  and  Eng.  Ghem.,  vol.  9,  June,  1917,  pp.  599-600.  Describes  a 
cheap  and  quick  method  for  determining  In  the  laboratory  the  efficiency 
and  economy  of  fuller's  earth  for  use  in  filtering,  especially  as  to  its 
bleaching  power  and  its  value  for  absorption  of  oil.    See  also  No.  984. 

7S0.  Scott,  W.  W.  Standard  methods  of  chemical  analysis;  a  manual  of 
analytical  methods  and  general  reference  for  the  analytical  chemist  and 
for  the  advanced  student  New  Tork:  Van  Nostrand,  1917.  2d  ed.,  rev. 
898  pp.  Contains  chapters  by  A.  H.  Gill  on  fixed  oils,  fats,  and  waxes 
and  on  gas  analysis.    See  also  No&  702,  703. 

721.  Sieves,  H.  L.  An  apparatus  for  making  the  flash  and  fire  tests  of  lubri- 
cating oils.  Ghemist'Analyst,  No.  20,  January,  1917,  pp.  6-7.  Describes 
cheap  and  convenient  tester  made  of  machine  steel,  its  use,  and  advantages. 

788.  Wales,  H.  E.  The  determination  of  paraffin  in  oils.  Chemist-Analyst,  No. 
20,  January,  1917,  pp.  12-13.  Explains  method  applicable  to  asphalt  oils, 
tarry  materials  of  any  kind,  and  to  parafiln  base  oils. 

73S.  Weisseb,  F.  L.  a  convenient  apparatus  for  determining  heat  efficiency 
of  gas  oil.  Am.  Gas  Eng.  Jour.,  vol.  106,  May  5,  1917,  pp.  441t442.  De- 
scribes cracking  device  giving  results  which  closely  resemble  operating 
conditiona 

784.  WooDRUTF,  T.  L.  The  analysis  of  grease  mixture.  Chemist-Analyst, 
No.  20,  January,  1917,  pp.  8-11.  Gives  various  tests  to  be  applied  to  mix- 
tures such  as  lubricating  greases  or  ointment  bases  and  other  preparations 
containing  large  amounts  of  petroleum  products. 

FATE19TS. 

785.  BsiGGS,  C.  H.    Viscoslmeter.    U.  S.  patent  1238177,  July  10,  1917. 

TSe.    BsowNUVG,  Chablbs,  Js.     Viscometer.     U.  S.  patent  1244025,  Oct.  23, 

1917. 
727.    BuBBELL,  G.  A.    Gas  analysis.    English  patent  104179.    Application  2119, 

Feb.  12,  1917.    Not  accepted. 
788.    CoiJJNS,  A.  L.     Method  of  measuring  the  viscosity  of  fluids.     U.  S. 

patent  1224142,  May  1,  1917. 
729.    Cbewson,  G.  G.     Method  of.  and  apparatus  for  testing  gases.     U.   S. 

patent  1245688,  Nov.  6,  1917. 
7S0.    Cboswellxb,  W.  W.    Instrument  for  recording  percentage  volumes  of 

constituent  gases.    IT.  S.  patent  1229587,  June  12,  1917. 
781.    Flowers,  A.  E.    Method  and  machine  for  determining  viscosity.    U.  S. 

patent  1247523,  Nov.  20, 1917. 
788.    Haitft,  Hans,  and  Werner,  Martin.    Apparatus  for  indicating  the  com- 
position of  gases.    U.  S.  patent  1220037,  Mar.  20,  1917. 
788.    Howard,  W.  B.    Automatically  timed  asphalt  tester.    U.  S.  patent  1225438, 

May  8, 1917. 
784.    Paeb,  S.  W.    Adiabatic  calorimeter.    U.  S.  patent  1247998,  Nov.  27,  1917. 
785-    Taguabue,  C.  J.    Closed  oil  tester.    U.  S.  patent  1236123,  Aug.  7,  1917. 

See  also  No.  717.    ' 
See  also  Nos.  636,  643,  646,  652,  653,  654,  664,  665,  667,  668,  675,  676,  679, 736,  739, 

746,  748,  750,  756, 1410,  1417. 
Power  and  EvnciENCT  tests,  see  No&  1035, 1056, 1064. 
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SPECIFICATIOKS  FOB  FXJBGHASES,  ETC.   (560). 

786.  American  Society  fob  Testing  Materials,  Pboceedinos.  Tentative  speci- 
fications for  asphalt  for  use  In  damp-proofing  and  water-proofing.  Vol.  17, 
part  1, 1917,  pp.  712-715.  Includes  the  following  tests :  Melting  point,  pene- 
tration, ductility,  specific  gravity,  loss  on  heating,  ash,  and  the  carbon 
bisulphide  test. 

787.  American  Society  of  Civil  Engxneebs.  Final  report  of  the  special  com- 
mittee on  materials  for  road  construction  and  on  standards  and  tests  for 
their  use.  Proc.  Vol.  43,  December,  1917,  pp.  2827-2408.  Outlines  princi- 
ples to  be  covered  in  specifications  for  road  building,  bituminous  and  non- 
bituminous  ;  gives  definitions  of  terms  used  in  Jhighway  work ;  and  recom- 
mends (Appendix  C)  methods  for  testing  bituminous  materials.  (See  also 
West.  Eng.,  vol.  9,  February,  1918,  pp.l30-^2.) 

788.  Mullen,  G.  A.  Specifications  for  asphalt  paving;  alternates  for  native 
and  oil  asphalts.    Canadian  Engineer,  vol.  33,  Nov.  8,  1917,  p.  406. 

789.  United  States  Department  of  Agriculture.  Standard  forms  for  specifi- 
cations, tests,  reports,  and  methods  of  sampling  for  road  materials.  Bull. 
555,  1917.  56  pp.  Contribution  from  the  Office  of  Public  Roads.  As  rec- 
ommended by  the  first  conference  of  State  Highway  Testing  Engineers  and 
Chemists,  Washington,  D.  C,  Feb.  12-17, 1917.  Includes  tests  and  specifica- 
tions for  road  oils  and  asphalts. 

See  aUo  Nos.  67,  643,  696,  749,  756,  761,  1039,  1408. 
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GASEOUS  FBODXJCTS,  XNCLUDING  NATTJBAX.  GAS. 

740.  BiDDisoN,  p.  McD.  The  reduction  in  heating  value  due  to  recovery  of 
gasoline  content  very  slight.  Nat.  Gas  and  Gasoline  Jour.,  vol.  11,  August, 
1917,  pp.  213-214.  Data  presented  to  prove  that  this  is  true  of  natural  gas 
after  gasoline  has  been  recovered.  (See  also  Burrell,  G.  A.,  Biddisoa,  P.  M., 
and  Oberfell,  G.  G.  Extraction  of  gai^line  from  natural  gas  by  absorption 
methods.  Proc.  Nat.  Gas.  Assoc,  of  Am.,  vol.  8,  1916,  pp.  415-451 ;  Burrell, 
G.  A.,  and  Seibert,  F.  M.  The  condensation  of  gasoline  from  natural  gas. 
Bull.  88,  Bureau  of  Mines,  1915.) 

741.  Burrell,  G.  A.  Heating  value  of  natural  gas  after  extracting  gasoline. 
Bessemer  Monthly,  No.  138,  June,  1917,  pp.  1-2,  4.  Discusses  the  i;eneral 
advantages  to  the  industry  In  the  saving  effected  by  the  recovery  of  the 
gasoline  from  natural  gas,  and  shows  that  the  heating  value  of  the  gras  is 
lowered  very  little  thereby. 

742.  Burrell,  G.  A.,  and  Robertson,  I.  W.  The  compressibility  of  natural  gas 
and  its  constituents,  with  analyses  of  natural  gas  from  31  cities  In  the 
United  Statea    Tech.  Paper  158,  Bureau  of  Mines,  1917.    16  pp. 

743.  Earhart,  R.  F.  The  ratio  of  specific  heats  and  the  coefficient  of  viscosity 
of  natural  gas  from  typical  fields.  Trans.  Am.  Soc.  Mech.  Eng.,  vol.  38, 
1916  (New  York,  1917),  pp.  979-987;  discussion,  pp.  988-994.  Published 
first  in  Jour.  Am.  Soc.  Mech.  Eng.,  vol.  38,  November,  1916,  pp.  888-^890 ;  dis- 
cussion, voL  39,  February,  1917,  pp.  139-141. 
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744.  Eashabt,  R.  F.,  and  Wteb,  S.  S.  Deviation  of  natural  gas  from  Boyle's 
law.  Trans.  Am.  Soc.  Mech.  Eng.,  yol.  38,  1916  (New  York,  1917),  pp. 
285-808;  discussion,  pp.  308-329.  Published  first  in  Jour.  Am.  Soc.  Mech. 
Eng.,  vol.  38,  September,  1916,  pp.  695-700 ;  discussion,  pp.  700-708. 

745.  TooKEY,  W.  A.  Ck)mpositlon  of  power  gases.  Jour.  Soc.  CJbem.  Ind.,  vol. 
36,  Mar.  31, 1917,  pp.  309-315 ;  discussion,  pp.  315-316.  A  study  of  the  com- 
position of  power  gases  from  the  gas  engine  point  of  view.  Concludes  that, 
while  there  Is  no  preference  among  power  gases  in  regard  to  their  relative 
composition,  their  purity,  pressure,  and  uniformity  are  of  far  more  impor- 
tance than  their  calorific  value. 

See  aUo  Nos.  4,  662,  666,  671,  703,  708,  713,  727,  729.  730,  732,  938,  939,  1013, 1032. 

VOIiATXLB  FBACTIONS,  INCLUDING  MOTOB  OILS,  GASOLINES, 

NAPHTHAS,  BENZINES. 

746.  Bacon,  G.  V.  Gasolines — analyses  and  Interpretations.  Petroleum  Age, 
vol.  4,  February,  1917,  pp.  1-9.  Account  of  an  Investigation  to  determine 
whether  or  not  certain  commercial  gasolines  were  suitable  for  motor  pur- 
poses, and  whether  the  products  manufactured  by  different  organizations 
were  of  uniform  character.  The  apparatus  (with  diagram),  and  method 
of  operation  are  described  for  distillation  tests  of  20  samples,  and  the  re- 
sults tabulated.  Concludes  that  gasoline  Is  usually  of  an  even  better  quality 
than  required  for  motors.  Gives  distillation  curves  for  several  of  the  oils 
tested,  with  short  discussion  of  each. 

747.  Hanscom,  W.  W.  Motor  gasoline.  West.  Eng.,  vol.  8,  December,  1917, 
pp.  471-473.  Discusses  requirements  for  satisfactory  gasoline  in  the  eco- 
nomical operation  of  automobiles,  and  gives  table  of  results  of  fractional 
distillation  of  several  samples  of  commercial  gasolines  used  in  San 
Francisco. 

748.  Kerb,  A.  N.,  Js.  Rates  gasoline  by  computed  index  number.  Nat.  Petro- 
leum News,  voL  9,  Dec.  12,  1917,  pp.  84,  36.  Outlines  a  new  method  for 
finding  and  expressing  quality  of  gasoline  or  naphtha.  Involves  a  dis- 
tillation test,  plotting  a  distillation  curve  from  that  test,  and  measuring  the 
area  between  the  curve  and  the  560-degree  line  with  a  planimeter.  From 
the  index  figure  values  can  be  found  for  particular  products. 

749.  Leenhouxs,  W.  J.  Gasoline  supply  and  its  relation  to  specifications. 
Quarterly  Jour.  Univ.  North  Dakota,  vol.  7,  No.  3,  April,  1917,  pp.  251-260. 
Discusses  the  supply  of  gasoline  and  its  relation  to  consumption,  the  prop- 
erties of  modem  gasolines,  and  the  bases  of  possible  specifications. 

750.  LoMAx,  E.  L.  The  testing  and  standardization  of  motor  fuel  Jour.  Inst. 
Petroleum  Technologists,  vol.  4,  December,  1917,  pp.  6-25;  discussion,  pp. 
26-36.  Petroleum  Rev.,  vol.  37,  Oct.  20,  1917,  pp.  251-252 ;  Oct.  27,  p.  269. 
Petroleum  World,  vol.  14,  November,  1917,  pp.  477-482.  Abstract,  Jour.  Soc. 
Ghem.  Ind.,  vol.  37,  March,  1918,  p.  116A.  Gives,  in  tabular  form,  with  their 
specific  gravities  and  boiling  i)oints,  the  classes  of  hydrocarbons  which  may 
be  present  in  spirits  from  various  sources.  Discusses  specific  gravity  tests 
and  distillation  tests,  and  compares  the  effect  on  two  samples  of  benzine  of 
different  methods  of  carrying  out  the  latter.  Notes  the  gradual  change 
in  motor  spirit  corresponding  to  the  development  of  the  motor  engine,  and 
discusses  the  detection  and  determination  of  sulphur  In  motor  spirit,  with 
description  of  apparatus  for  that  purpose. 

See  aUo  Nos.  68,  637,  637a,  661,  666a,  696,  697,  701,  718,  1056,  1065,  1081,  1082, 
1372. 
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LTTBBICATING,  T&AKSFOBMEB,  AND  SWITCH  OILS. 

761.  CopELAND,  C.  W.  Cutting  ollS:  Their  properties,  composition,  examina- 
tion, and  Industrial  application.  Met.  and  Chem.  Eng.,  vol.  17,  July  1, 
1917,  pp.  25-32.  Refers  to  compounded  oils  used  in  the  metal-cutting  in- 
dustries, and  Includes  mineral  oils  as  constituents  of  the  soluble  cutting 
oils. 

752.  Evans,  E.  A.  Chemistry  and  examination  of  lubricating  oils.  Elec- 
trician, vol.  78,  Feb.  23,  1917,  pp.  633-634.  Abstract  of  paper  before  the 
Diesel  Engine  Users'  Association.  A  discussion  of  the  properties  and  com- 
position of  lubricating  oils. 

75S.  Gbay,  R.  Oils  and  greases  In  common  use.  Am.  Machinist,  vol.  46,  Jan. 
25,  1917,  pp.  145-146.  General  discussion  of  lubricants  used  in  manufac- 
turing. 

754.  Kauffhan,  J.  L.  Straight  mineral  oil  versus  compounded  oil  for  the 
bearings  of  marine  engines  not  having  forced  lubrication.  Jour.  Am.  Soc. 
Naval  Eng.,  vol.  29,  February,  1917,  pp.  48-32.  Gives  results  of  tests  made 
at  the  engineering  experiment  station  at  Annapolis.  Conclusions  are  in 
favor  of  straight  mineral  oil. 

766.  National  Petroleum  News.  Maker  of  good  core  oil  must  know  foundry 
practice.  Vol.  9,  July,  1917,  pp.  60,  62.  Discusses  the  requirements  of  core 
oil,  and  the  use  of  mineral  oils  in  compounding  It 

758.  Winston,  H.  T.  Navy  lubricants  and  lubrication.  Jour.  Am.  Soc  Naval 
Eng.,  vol.  29,  May,  1917,  pp.  239-261.  Discusses  very  fully  the  kinds, 
properties,  tests,  purchase,  etc.,  of  oils  used  as  lubricants  for  machinery, 
and  more  briefly,  the  characteristics  of  lubricants  forcuttlng  tools,  greases, 
graphite,  and  miscellaneous  lubricants.  An  appendix  gives  specifications 
and  tests  of  oils. 

See  also  Nob.  68,  636,  639,  641-652,  654,  655,  681,  685,  689,  694,  710,  714,  715.  721, 
724,  1015,  1436,  1437,  1450. 

• 

OAS  AND  FUEL  OILS,  ABSOBFTION  OILS,  PETBOLEUM  BESTDXJUMS. 

757.  Downing,  R.  C,  and  Pohlman,  E.  F.  A  study  of  gas  oils.  Proo.  Am. 
Gas  Inst,  1916  (published  1917),  vol.  1,  pp.  588-626;  discussion,  pp.  627-636. 
Am.  Gas  Light  Jour.,  vol.  105,  Nov.  13,  1916,  pp.  318-819,  322-830.  Dis- 
cusses methods  for  their  evaluation,  and  the  results  of  cracking  gas  oils  in 
atmospheres  of  various  gasea 

758.  Habbington,  Joseph.  Oil  and  powdered  coal  as  fuels.  Power  Plant  Eng., 
vol.  21,  Sept.  15,  1917,  pp.  736-738.  From  paper  before  the  International 
Railway  Fuel  Association.  Discusses  characteristics  of  these  fuel^, 
methods  of  burning,  and  comparative  costs. 

759.  Shuttlewobth,  Lance.    Benzene  absorption  oils  in  practice  and  analysia 
Gas  World,  vol.  67,  Sept  1  1917.    Coking  and  By-Products  Section,  p.  11 
Discusses  the  efficiency  and  necessary  properties  In  absorption  oils,  includ- 
ing petroleum  oils. 

See  aUo  Nos.  711,  723,  1035,  1049. 

MONTAN  WAX. 

760.  Mabcitsson,  J.,  and  Smelkus,  H.  (Montan  wax  and  Its  behavior  on  dis- 
tillation.) Chem.  Ztg.,  Jahrg.  41,  1917,  pp.  129-136.  Jour.  Soc.  Chem.  Ind.. 
vol.  36,  May  31,  1917,  p.  540.  Chem  Aba,  vol.  11,  Dec.  10,  1917,  pp. 
3453-3454. 

See  also  Nos.  4,  635,  657,  692. 
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ASPHALT,  TABS,  ETC. 

761.  Adav,  C.  F.  Importance  of  inspection  of  paving  materials.  West.  Eng., 
vol.  8,  August,  1917,  pp.  293-295.  Relates  facts  in  cases  of  inadequate  in- 
spection, and  points  out  the  economy  of  using  more  care  in  this  re^)ect. 

702.  HrzsoN,  A.  W.,  and  Hands,  H.  E.  Some  relations  of  the  effect  of  over- 
heating to  certain  physical  and  chemical  properties  of  asphalts.  Jour.  Ind. 
and  Eng.  Chem.„  vol.  9,  July,  1917,  pp.  651-655.  Results  of  an  investigation 
to  determine  to  what  extent  an  asphalt  can  be  heated  without  altering  those 
properties  that  are  desirable  for  a  durable  pavement 

76S.  Mabeby,  C.  F.  Relations  in  composition  of  the  different  forms  of  bitu- 
mens. Jour.  Am.  Chem.  Soc.,  vol.  39,  September,  1917,  pp.  2015-2027. 
Results  of  a  study  of  the  similarity  between  the  distillation  products  of 
Ohio  bituminous  coal  and  a  ileighboring  petroleum ;  between  the  constitu- 
ents of  Utah  gllsonlte  and  the  heavy  varieties  of  petroleum ;  and  between 
the  hydrocarbons  derived  from  grahamite  and  those  from  gilsonlte. 

See  also  Nos.  4,  304,  684,  686,  688,  602,  706,  722,  736,  737,  738,  739,  967, 1408.  1410, 
1415.  1416,  1417. 

SHAIiES,  MISCEIiLANEOUS  SOLID  BITUMENS,  LAMPBLACK,  AND 

COKE. 

See  Nos.  4,  6,  681. 

HISCELLAJTEOTTS  (590). 

764.  Chabttschkoy,  K.  (r>etermination  of  free  alkali  in  petroleum  soaps.) 
Nepbthanoje  Djelo,  1916,  No.  13.  Chem.  Ztg.,  Jahrg.  41,  1917,  Rep.,  p.  102. 
Jonr.  Soc.  Chem.  Ind.,  vol  36,  May  31, 1917,  p  557.  Chem.  Aba,  vol.  11,  Oct. 
10,  1917,  p.  2737.  The  aqueous  solution  of  soap  is  treated  with  copper  sul- 
phate or  ferrous  ammonium  sulphate,  the  naphthenic  acid  dissolved  in 
petroleum  spirit,  the  residue  of  iron  oxide  or  copper  oxide  determined,  and 
calculated  into  the  corresponding  amount  of  free  alkali. 

765.  Recve,  C.  S.,  and  Lewis,  R.  H.  The  effects  of  exposure  on  some  fluid 
bitumens.  Jour.  Ind.  and  Eng.  Chem.,  vol.  9,  August,  1917,  pp.  743-746. 
Gives  in  detail  results  of  exposures  of  crude  petroleum,  oil  asphalt,  and 
petroleum  residuum,  concluding  that  polymerization  and  intermolecular 
reactions  induced  by  heat,  and  possibly  increased  by  the  action  of  light,  are 
largely  responsible  for  the  changes  which  occur,  beside  those  due  to  simple 
evaporation. 
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PBOCESSES  AND  PBACTICES  (610). 

766.  DEPPfi,  W.  P.  Solving  the  gasoline  problem.  Jour.  Soo.  Automotive  Eng.. 
vol.  1,  December,  1917,  pp.  353-359;  discussion,  pp.  35^-362.  Extracts  Id 
Automotive  Industries,  vol.  37,  Nov.  29,  1917,  pp.  971-972.  and  Nat.  Petro- 
leum News,  vol.  9,  Dec.  12, 1917,  pp.  50,  §2,  54,  56,  58,  60.  Is  a  popular  dis- 
cussion of  methods  of  refining  oils  In  distillation  plants ;  compares  cracking 
reactions  with  carburatlon  and  combustion  ^n  Internal-combustion  engines. 

767.  LiNDSLT,  B.  E.  Methods  of  producing  gasoline.  Min.  and  Oil  Bull.,  vol. 
3,  May,  1917,  pp.  135-140,  153-154,  157.  Reviews  various  processes,  in- 
cluding natural  gas  processes. 

768.  Uhead,  T.  F.  E.  Some  sources  of  benzene  and  toluene  for  high  ex> 
plosives.  Jour.  Soc.  Ohem.  Ind.,  vol.  36,  July  31,  1917,  pp.  764r-768.  Re- 
views the  progress  of  investigation  of  the  problem  of  making  benzene  and 
toluene  from  synthetic,  catalytic,  and  electrical  processes;  from  crude 
petroleums  containing  them  in  the  uncomblned  state ;  from  destructive  dis- 
tillation of  coal ;  from  thermal  decomposition  or  "  cracking  "  of  petroleum. 

769.  RiTTMAN,  W.  F.  Need  more  efficient  distillation  methods.  Nat.  Pe- 
troleum News,  vol.  9,  July,  1917,  pp.  38,  40.  Emphasizes  the  need  for 
closer  study  of  distillation  methods  in  order  to  obtain  a  maximum  of 
products,  particularly  gasoline,  from  petroleum. 

770.    Producing,  refining,  and  cracking  of  petroleum.    Ehrening  Post 

Oil  Industry  Supplement,  New  York,  Aug.  31,  1917,  pp.  8-10.  Considers  the 
importance  of  petroleum  and  Its  products,  the  relation  of  supply  and  de- 
mand, the  probable  future  supply  of  petroleum,  distillation  and  cracking 
processes,  chemical  treatment  after  distillation,  and  the  apparatus  used. 

See  also  Nos.  404,  405,  1041. 

* 

DEHYDBATIKG  AND  CLEANING  (PATENTS). 

771.  Barnickel,  W.  S.  Process  and  apparatus  for  treating  crude  oil.  U.  S. 
patents  1223659,  1223660,  Apr.  24,  1917.  Canadian  patent  177653,  June  19. 
1917.    Japanese  patent  31181,  June  13,  1^17. 

772.  Dyeb,  E.  I.  Apparatus  for  dehydrating  hydrocarbon  oils.  U.  S.  patent 
1220504,  Mar.  27,  1917. 

778.  Jensen,  J.  O.  Apparatus  for  preparing  crude  oil  for  distillation.  Cana- 
dian patent  179633,  Oct.  9,  1917. 

774.  Prutzman,  p.  W.  Apparatus  for  dehydrating  oJla  U.  S.  patent  1238331, 
Aug.  28,  1917. 

775.  Sepulchre,  E.  Separating  liquids  and  solids.  (Petroleum  and  water.) 
English  patent  103670,  Apr.  4,  1917.    AppUcatlon  1192,  Jan.  24,  1917. 

776.  Sexton,  W,  A.  Oil  clarifying  and  dispensing  apparatus.  ( Settling  tank. ) 
U.  S.  patent  1248730,  Dec.  4,  1917. 

777.  White,  F.  G.,  and  Babnhabt,  W.  J.  Oil  treating  device.  U.  S.  patent 
1242292,  Oct.  9,  1917. 

See  also  Nos.  800,  801,  807. 
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DISTILLATION  OF  LIQUIDS. 

778.  Cbo88,  Rot.  Heat  absorbed  in  the  distillation  of  crude  oil.  Oil  and 
Gas  News,  vol.  2,  No.  5,  1917,  p.  13. 

PATENTS. 

779.  Aylswobth,  J.  W.  Process  and  apparatus  for  fractional  distillation  and 
condensation.    U.  S.  patent  1250760,  Dec.  18,  1917. 

780.  BoBN,  Sidney.  Petroleum  distilling  apparatus.  U.  S.  patent  1234124, 
July  24,  1917. 

781.  BxTBTON,  Grant.  Apparatus  for  producing  and  condensing  distillate. 
U.  S.  patent  1238256,  Aug.  28,  1917. 

782.  Dabhx,  G.  E.  Distilling;  treating  liquids  and  gases.  English  patent 
104163.  Apr.  25,  1917.    Application  17994,  Dec.  14,  1916. 

788.  Davis,  J.  T.  Apparatus  for  fractional  distillation;  U.  S.  patent  1218840, 
Mar.  13,  1917. 

784.  Flatau,  L.  S.  Distilling  apparatus.  U.  S.  patent  1233771,  July  17, 
1917. 

785.  Gaixswobtwt,  Benjamin.     Still.     U.  S.  patent  1234327,  July  24,  1917. 

786.  Hansen,  Julius.  Still  for  mineral  oil.  Canadian  patent  174736,  Jan. 
30,  1917. 

787.  Hebbeb,  S.  M.  Distillation  of  oil.  U.  S.  patents  1227558, 1227559, 1227560, 
May  22,  1917.    Apparatus  and  method. 

788.  HiBT,  L.  E.  Method  and  apparatus  for  fractionating  hydrocarbons. 
U.  S.  patents  1222402,  Apr.  10,  1917 ;  1250879,  Dec.  18,  1917. 

788.  Kelsey,  S.  E.  Distillation  apparatus  for  hydrocarbon  liquids.  Canadian 
patent  175339,  Feb.  27,  1917. 

790.  KUHN,  F.  A.  Distilling  petrol.  EngUsh  patent  102903,  Feb.  21,  1917. 
AppUcatlon  11306,  Aug.  10,  1916. 

791.  Landes,  W.  Distilling  petroleum.  English  patent  107502,  Aug.  22,  1917. 
AppUcatlon  14462,  Oct.  11,  1916. 

792.  LuMMUS,  W.  E.  Column  for  distillation.  U.  S.  patent  1226898,  May  22, 
1917. 

798.    Method   of  and   apparatus  for  fractional   distillation.     U.    S. 

patent  1216334,  Feb.  20,  1917. 

794.  Mitchell,  J.  E.,  and  Mobfey,  H.  Dephlegmators.  English  patent  17567, 
Apr.  4,  1917.    Application  dated  Dec.  16,  1915. 

795.  Rosenbaum,  R.  R.  Apparatus  for  dephlegmation.  U.  S.  patent  1222801, 
Apr.  17,  1917. 

796.  Rowsey,  G.  L.  Apparatus  for  treating  hydrocarbon  oila  U.  S.  patent 
12353S4,  July  31.  1917. 

797.  Sadler  &  Co.  and  Bellebby,  J.  Still  for  the  fractional  distillation  of 
volatile  liquids  (e.  g.,  crude  benzol,  etc.).  English  patent  105395,  June  6, 
1917.    Application  5306,  Apr.  11,  1916. 

798.  Schwartz,  Stephen.  Metlio<l  of  4:reating  heavier  hydrocarbons.  U.  S. 
patent  1247883,  Nov.  27,  1917. 

799.  Standard  Oil  Co.  Distillation  of  petroleum.  Norwegian  patent  27790, 
Apr.  2,  1917.    Swiss  patent  74847,  Apr.  16,  1917. 

800.  ToKHEiM,  J.  J.  Process  of  purifying  liquids.  U.  S.  patent  1248951,  Dec. 
4,  1917. 

801.    Vacuum  gasolene  renovator.    U.  S.  patent  1248950,  Dec.  4,  1917. 

802.  Vkntttbino,  M.  E.  Distillation  of  mineral  oil.  Canadian  patent  174939, 
Feb.  6,  1917. 
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803.  VicKEBS  (Ltd.),  and  McKechnie,  J.  Straining  or  filtering  apparatus 
for  fuel  oils.  English  patent  107090,  Aug.  9,  1917.  Application  9665,  July 
8,  1916. 

See  also  Nos.  770,  859. 

804.  WHEATCROtT,  I.  H.  Refining  oil.  New  Zealand  patent  38760,  Oct  4, 
1917.     Australian  patent  2695,  Mar.  27,  1917.    Application  Nov.  30,  1916. 

806.  WiNGETT,  J.  N.  Apparatus  for  refining  liquids  and  gases.  U.  S.  patent 
1229189,  June  5,  1917. 

CONTINUOUS. 

806.  Petboleum.  Operation  of  Sherman  process  interests  refiners.  VoL  4, 
November,  1917,  pp.  61-62.  Brief  explanation  of  process  of  L.  O.  Sherman 
for  continuous  distillation. 

807.  .Thompson,  N.  W.  The  Trumble  refining  process.  Jour.  Am.  Soc.  Mech. 
Eng.,  vol.  39,  October,  1917,  pp.  831-834.  Abstract  of  paper  presented  at 
San  Francisco  section  of  the  society,  December,  1916.  The  principal  iiarts 
of  the  apparatus  are  illustrated,  their  use  and  the  advantages  of  the  sys- 
tem explained.  (See  also  Jour.  Am.  Soc.  Naval  Eng.,  vol.  30,  May,  1918, 
pp.  364r-370.) 

PATSHT8. 

808.  Allan,  H.  L.  Continuous  fractionation  and  dephlegmation  of  the  products 
of  the  distillation  of  petroleum  or  other  hydrocarbons  or  of  a  mixture  of 
volatile  liquids,  Including  the  products  of  the  distillation  of  shale,  coal, 
<Jt  both.  French  patent  481134,  Mar.  8,  1916.  Canadian  patent  180008,  Oct. 
30,  1917.  Australian  patent  588,  June  5,  1917;  application  dated  Mar. 
20,  1916. 

809.  Abtmann,  Johann.  Continuous  distillation  of  tar.  U.  S.  patent  1214259, 
Jan.  30.  1917. 

810.  BoRBMANN,  C.  H.  Process  and  apparatus  for  continuously  distilling  min- 
eral oils  and  the  like.    U.  S.  patent  1220067,  Mar.  20,  1917. 

811.  BuBLEsoN,  H.  L.,  and  Pbutzman,  P.  W.  Distilling  petroleum.  English 
patent  103710,  Apr.  12, 1917.    AppUcation  2455,  Feb.  18,  1916. 

812.  Hall,  W.  A.  Distillation  of  heavy  oils,  oil  residues,  and  bitumens.  U.  S. 
patent  1247671,  Nov.  27,  1917. 

813.  Hansen,  Julius.  Oil  manufacture.  Canadian  patent  179762,  Oct  16, 
1917. 

814.  Hetl.  G.  E.  Distilling  oil.  English  patent  104067,  Apr.  25,  1917.  Appli- 
cation 5135,  Apr.  7,  1916. 

815.  KiLBUBN,  B.  E.  D.  Continuous  distillation  of  tar.  Englirfi  patent  107168, 
Aug.  9,  1917.    AppUcation  77,  Jan.  2,  1917. 

816.  Mellebsh-Jackson,  W.  J.  Distilling  wash  oils,  etc  English  patent 
104890,  May  6,  1917.    Application  2980,  Feb.  28,  1916. 

817.  Moobe,  Habold,  and  Day,  Chables.  Distilling  tar,  mineral  oils,  etc 
English  patent  104636,  Mar.  15,  1917.    AppUcation  12188,  Aug.  29,  1916. 

818.    StlU  for  coal  tar,  mineral  oil,  etc.    New  Zealand  patent  39088, 

Nov.  1,  1917. 

819.  Tbumble,  M.  J.  Double  evaporator  and  process  of  treating  petroleum 
oils.     U.  S.  patent  1250052,  Dec.  11,  1917. 

BATCH. 

820.  National  Petboleum  News.  Declares  Forward  process  commercially 
practicable.  Vol.  9,  March,  1917,  p.  14.  Quotes  O.  F.  Mabery  on  this 
process. 
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BATEirr. 

821.  Hopkins,  A.  S.  Petroleum  oil  distillation.  Canadian  patents  174832, 
174333,  Jan,  2,  1917. 
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822.  Bbown,  Ernest.  Apparatus  for  treating  heavy  oils.  17.  S.  patent 
1225569,  May  8,  1917. 

823.  Dasnes,  R.  a.  Oil  refining  process.  Canadian  patent  176484,  Apr.  17, 
1917. 

824.  DoHEBTY,  H.  L.    Distillation  process.    U.  S.  patent  1225226,  May  8,  1917. 

CRACKING  OF  LIQUIDS  AND  VAPOBS. 

825.  Bendeb,  Andbew.  Truth  about  synthetic  production  of  benzene  and 
toluene  by  cracking  of  petroleum  oils.  Oil,  Paint  and  Drug  Rep^  voL  91, 
May.  7,  1917,  p.  48-<H.  Claims  that  the  Rittman  process  is  a  failure,  and 
explains  the  difficulties.     (See  also  Gas  Age,  vol.  40,  July. 2, 1917,  pp.  13-14.) 

826.  Cobb,  J.  W.  Mineral  oils.  Reports  of  Progress  of  Applied  Chemistry, 
vol.  1, 1916  (Loi\don,  1917),  pp.  61-66.  Summary  of  recent  work,  particu- 
larly that  of  Rittman,  in  cracking  mineral  oils. 

827.  Cboss,  Roy.  The  cracking  of  petroleum  in  the  liquid  phase.  Met.  and 
Chem.  Eng.,  vol.  16,  June  1,  1917,  pp.  643-645.  Paper  read  before  the 
American  Chemical  Society,  Kansas  City.  Gives  conditions  necessary  for 
cracking  petroleum  in  the  liquid  phase,  compares  this  process  with  crack- 
ing in  the  gas  phase,  and  gives  results  of  experiments.  Advantages  gained 
are  higher  quality  and  yield,  freedom  from  further  cracking  in  the  vapor 
phase,  saving  of  heat,  removal  of  gasoline  as  formed,  and  the  deposit  of 
carbon  In  the  oil  rather  than  on  the  walls  of  the  tubes. 

828.  CusHMAN,  A.  S.  Chemistry  and  American  industry.  Jour.  Franklin 
Inst,  vol.  183,  May,  1917,  pp.  557-^74.  Considers  the  manufacture  of  fuels 
by  cracking  processes,  and  substitutes  for  gasoline. 

829.  DEsif ABETS,  M.  La  pyrog^nation  des  hydrocarbures.  (The  cracking  of 
bydrocarbona)  Rev.  G^n.  Sci.,  t.  28,  February,  1917,  pp.  109-118.  Reviews 
history  of  cracking  processes,  and  describes  the  most  noteworthy  example. 

830.  EoLOFF,  GusTAV.  Beuzeuo,  toluene,  and  'xylene  from  petroleum.  Met. 
and  Chem.  Eng.,  vol.  1^  May  1, 1917,  pp.  492-495.  Address  before  American 
Chcnilcal  Society,  April,  1917.  A  general  review  of  the  work  done  on  the 
craeJdng  of  petroleum,  and  of  the  author's  contribution  to  this  subject  dur- 
ing several  years. 

Ml.  EiacTMCAL  World.  Cracking  hydrocarbon  vapors  by  electricity.  Vol. 
70,  Aug.  18, 1917,  p.  295.  Description  of  U.  S,  patent  1229042,  June  5,  1917, 
by  J.  G.  Davidson  and  R.  W.  Ford,  which  alms  to  obtain,  by  means  of  an 
electric  discharge,  a  greater  yield  of  fixed  gases  from  hydrocarbon  vapors. 
(See  also  Gas  Age,  vol.  40,  Sept.  15,  1917,  p.  290.) 

832.  G^Nns  Civil.  La  transformation  des  huiles  min^rales  lourdes  en  essences 
et  en  produits  l^gera  T.  71,  Oct  13,  1917,  pp.  242-245.  R6sum6  of  last 
part  of  the  official  report  on  the  liquid  fuel  resources  of  France.  Describes 
cracking  processes  developed  in  the  United  States.    See  also  No.  352. 

NoBTH,  C.  O.  Solvent  gasoline.  Jour.  Ind.  and  Eng.  Chem.,  vol.  9, 
November,  1917,  pp.  1038-1043.  Detailed  account  of  experiments  made  with 
a  view  to  securing  a  good  grade  of  solvent  gasoline  at  a  reasonable  price 
by  cracking  kerosene  or  other  heavy  oil. 


104  BIBLIOGRAPHY  OF  PETIK)LEUM,  1917. 

834.  Petboletjm  Review.  The  transformation  of  kerosene  into  motor  spirit. 
Vol.  36,  June  16,  1917,  pp.  409-411.  Describes  the  Freeman  process  for 
transforming  kerosene  into  gasoline,  its  advantages,  and  the  plant. 

836.  RiTTMAN,  W.  F.  Cracking  to  yield  fourth  of  '17  gasoline.  Nat  Petro- 
leum News,  vol.  9,  March,  1917,  pp.  7-9.  A  prophecy  as  to  the  rCle  of  the 
cracking  process  in  the  motor-fuel  problem,  and  brief  discussion  of  possible 
gasoline  substitutes. 

836.    Explains  chemistry  of  cracking  process.    Nat.  Petroleum  News, 

vol.  9,  October,  1917,  p:  86.  Brief  general  explanation  of  the  types  of 
process  of  crackiflg  petroleum. 

837.    One  billion  gallons  of  synthetic  gasoline  in  1918.    Jour.  Ind.  and 

Eng.  Chem.,  vol.  9,  May,  1917,  pp.  528-530.  Pai)er  read  before  the  American 
Chemical  Society,  Apr.  10-14,  1917.  A  consideration  of  the  future  of  the 
motor-fuel  problem,  and  a  prediction  based  on  the  recent  progress  in  the 
cracking  process  as  an  industrial  operation.  (See  Oildoni,  May,  1917,  pp. 
220-222.     Pet.  Age,  April,  1917,  pp.  5-8.) 

838.    *—    Refining  plants  may  produce  explosives.    Nat.  Petroleum  News, 

vol.  9,  June,  1917,  pp.  38,  40.  Tells  how  explosives  may  be  produced  by 
cracking  petrol^m  as  well  as  by  coal  distillation. 

839.    Rittman  process  is  a  commercial  success.    Nat.  Petroleum  News, 

vol.  8,  February,  1917,  pp.  6,  8,  10.  Explains  the  status  of  the  process,  and 
reasons  for  the  delay  of  commercial  success. 

PATENTS. 
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sition of  component  hydrocarbons  thereof.  U.  S.  patent  1221790,  Apr.  3, 
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842.  Coast,  J.  W.,  Jb.  Apparatus  for  cracking  petroleum  hydrocarbons.  U.  S. 
patent  1250800,  Dec.  18,  1917. 

843.  Cross,  W.  M.  Hydrocarbon  preparation.  Canadian  patent  175478,  Mar. 
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844.  Day,  D.  T.  Process  of  treating  mineral  oils  for  increasing  the  yield  of 
Ught  gravity  oils.    U.  S.  patent  1221698,  Apr.  3,  1917. 

846.  Dehn,  F.  B.  Method  of  converting  heavy  hydrocarbons  Into  light  hydro- 
carbons or  hydrocarbon  gases.  English  patent  17822,  July  19,  1917.  Appli- 
cation Dec.  20,  1915. 

846.  Ellis,  Carleton.    Treating  oils.    U.  S.  patent  1249278,  Dec.  4,  1917. 

847.  Fbasch,  H.  a.  Method  of  and  apparatus  for  distilling  hydrocarbons. 
U.  S.  patent  1212620,  Jan.  16.  1917. 

848.  Greer,  James.  Inflammable  liquid  and  process  of  producing  the  same. 
U.  S.  patent  1236557,  Aug.  14.  1917. 

849.  Lambert,  C.  G.  Apparatus  for  cracking  oils.  U.  S.  patent  1245930,  Nov. 
6,  1917. 

850.  Lamplough,  Frederick.  Cracking  oils.  English  patent  16830,  Mar.  28, 
1917.    AppUcation  Nov.  30,  1915.    U.  S.  patent  1229098,  June  5,  1917. 

5,  1917. 

851.  Lewis,  G.  P.  Fractional  cracking  of  hydrocarbons.  French  patent  481771, 
Jan.  16,  1917. 

852.  Mann,  F.  W.,  and  Chappell,  M.  L.  Apparatus  for  the  manufacture  of 
aromatic  bodies  from  petroleum  oils.    U.  S.  patent  1249444,  Dec.  11, 1917. 
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858.  Pauckb,  G.  S.  Petroleum  residues.  Canadian  patent  179844,  Oct.  16, 
1917. 

854.  R0BEBT8OI7,  J.  H.  Art  of  producing  and  treating  hydrocarbon  vapors 
during  the  distillation  of  the  same.    U.  S.  patent  1238330,  Aug.  28,  1917. 

855.  Rose,  J.  R.  Process  of  manufacturing  combustible  fluids.  U.  S.  patent 
1230226.  June  19,  1917. 

856.  Synthetic  Hydro-Oabbon  Go.  Apparatus  for  manufacturing  benzene, 
toluene,  etc.    Danish  patent  22198,  June  18, 1917. 

857.  Process  and  apparatus  for  manufacturing  gasoline.    Swiss  patent 

75773,  S^t  17,  1917. 

858.  Production  of  a  mixture  of  aromatic  hydrocarbons.    Swiss  patent 

75654,  Sept  1,  1917. 

859.  Wellman,  F.  E.    Still  or  retort.    U.  S.  patent  1245291,  Nov.  6,  1917. 

860.  Whtte,  Gabteb.  Treatment  of  mineral  oils  and  residues  for  the  produc- 
tion of  lower-boiling  hydrocarbons.    TT.  S.  patent  1226041,  May  15,  1917. 

861.  Zebnimo,  H.  Cracljing  heavy  hydrocarbons  to  obtain  a  gaseous  product. 
Dutch  patent  2120,  Sept.  5,  1917. 

See  al»o  Nos.  355,  600,  671,  766,  768,  770.  911,  952,  1014. 

CONTINUOUS. 

Crebby,  L.  B.  Synthetic  gasoline  by  electrochemical  means.  Trans. 
Am.  Electrochem.  Soc,  vol.  82,  1917,  pp.  297-316.  (Advance  copy.)  Power, 
vol.  46,  Dec.  18,  1917,  pp.  847-848.  Detailed  description  of  the  Gherry 
process  for  making  gasoline  by  combining  the  vapors  coming  from  the 
distillation  of  petroleum  with  natural  gas,  and  treating  the  mixture  of 
vapors  electrically.    See  aUo  No.  867. 

.  National  Petboleum  News.  Treats  oil  vapors  with  electric  curreAt. 
Vol.  9,  August,  1917,  pp.  50,  52,  54.  Describes  process  of  L.  B.  Gherry 
(U.  S.  patent  1229886,  June  12,  1917)  for  making  gasoline  from  crude  oil 
or  any  form  of  distillate  by  miring  the  vapors  coming  over  from  the  distilla- 
tion of  the  oil  at  atmospheric  pressure  with  natural  gas  and  treating  the 
mixture  of  vapors  electrically.  (See  also  Met  and  Ghem.  Eng.,  vol  .17,  Oct. 
15, 1917,  pp.  465^66.  See  also  Nos.  862,  867. 
864.  Read,  L.  G.  Eixperiments  in  cracking  oil.  Mln.  and  Oil  Bull.,  vol.  3. 
June,  1917,  pp.  175-176,  178,  193.  Discusses  the  testing  of  the  Rittman 
process  with  Galifornia  oil,  the  growing  demand  for  motor  and  lubricating 
oils,  statistics  of  consumption,  and  the  sources  of  possible  relief. 

PATENTS. 

885.  AiEXANDEB,  G.  M.  Process  of  making  aromatic  hydrocarbons.  U.  S. 
patent  1230975. 

886.  Andebson,  W.,  and  Mbiklb,  J.  Gracking  oils.  English  patent  108508, 
Oct  8, 1917.    Application  U033,  Aug.  4,  1916,  Aug.  7,  1917. 

887.  Cherby,  L.  B.  Synthetic  production  of  hydrocarbon  compounds.  U.  S. 
patent  1229886,  June  12,  1917.  English  patent  104330,  May  2,  1917.  Ap- 
plication 17250,  Dec.  1.  1916.  Ganadian  patents  178918,  178919,  Aug.  28, 
1917.    See  also  Nos.  862,  863. 

.   Coast,  J.  W.,  Jb.  "Art  of  distilling  hydrocarbons.    U.  S.  patents  1250798, 
1250799,  1250801,  Dec.  18,  1917. 
CofflPER,  H.  G.    Gasoline.    Ganadian  patent  178922,  Aug.  28,  1917. 
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870.  Deakin,  F.  B.  Process  and  apparatus  for  transforming  heavy  petroleum 
products  into  lighter  products.  English  patent  106042,  July  4.  1917.  Appli- 
cation 13363.  Sept  20,  1916.  Described  in  Petroleum  Rev.,  vol.  37,  Sept. 
29,  1917,  pp.  197-198. 

871.  -T — : —  Transforming  crude  petroleum  into  petroleum  of  less  density. 
English  patent  108496,  Oct  3, 1917.    AppUcatlon  3251,  Aug.  16,  1916. 

872.  DuBBs,  C.  P.  Method  for  treating  petroleum  and  other  hydrocarbons. 
U.  S.  patent  124795,  Oct  9, 1917. 

878.  Eldbed,  B.  E.,  and  Meesebeau,  Gail.  Process  of  making  unsaturated 
hydrocarbons.    U.  S.  patent  1234886,  July  31,  1917. 

874.  FoBWABD,  O.  B.  Distilling  petroleum.  English  patent  103572,  Feb.  1, 
1917.    Application  5126.  Apr.  7,  1916. 

875.  Gbeenstbeet,  O.  J.  Process  of  making  ^nthetic  crude  petroleum. 
Canadian  patent  175105,  Feb.  13,  1917. 

876.  Hall,  W.  A.  Process  for  the  production  of  motor  spirit  from  heavy 
hydrocarbons.    U.  S.  patent  12427795,  Oct.  9,  1917. 

877.    Producing  motor  fuel    U.  S.  patent  1242796,  Oct.  9,  1917. 

878.  Jenkins,  U.  S.  Method  of  obtaining  gasoline  and  other  light  oils  from 
heavier  hydrocarbons.    U.  S.  patent  1226526,  May  15,  1917. 

879.  Pabkeb,  W.  M.  Process  for  rettning  oils.  U.  S.  patent  1226990,  May  22, 
1917.  Canadian  patent  176344,  Apr.  10,  1917.  Described  in  Oil  Age,  vol. 
13,  July,  1917,  pp.  31-32.    Petroleum  Rev.,  voL  37,  Sept  1,  1917,  p.  133. 

880.  Smith,  A.  D.  Manufacture  of  gasoline.  V,  S.  patent  1239423,  Sept  4, 
1917. 

881.  Synthetic  Hydbo-Oabbon  Co.  Cracking  hydrocarbons.  English  patent 
108333,  Aug.  9,  1917.    Application  9186,  June  29,  1916. 

882.  Tbumble,  M.  J.  Cracking  oils.  English  patent  15084,  Feb.  21, 1917.  Ap- 
plication dated  Oct  25,  1915. 

883.  Wells,  A.  A.  Process  of  and  apparatus  for  decomposing  hydfocarbon 
oils.    U.  S.  patent  1248225,  Nov.  27,  1917. 

884.    Process  of  decomposing  oil.     U.  S.  patent  1232454,  July  3,  1917. 

BATCH   (PATENTS). 

885.  Ellis,  Cableton.    Treating  oils,  etc.    U.  S.  patent  1216071,  Feb.  20,  1917. 

886.  Holmes,  J.  E.  Process  of  and  apparatus  for  producing  light  hydro- 
carbons.   U.  S.  patent  1241979,  Oct.  2,  1917. 

887.  Standabd  Oil  Co.  Converting  liquid  saturated  hydrocarbons  with  boil- 
ing point  above  260"  into  low  boiling  products.  Dutch  patent  1979,  May  15, 
1917. 

888.  Kosenbebo,  I.  Converting  viscous  mineral  oils  and  residues  into  oils  of 
lower  viscosity.  English  patent  109572,  Sept.  20,  0,917.  Application  1912, 
Feb.  8,  1917. 

WITH  CATALYZERS. 

889.  Ganoloff,  W.  C,  and  Hendebson,  W.  E.  Action  of  anhydrous  alumi- 
num chloride  upon  unsaturated  compounds.  II.  Jour.  Am.  Chem.  Soc., 
vol.  39,  July,  1917,  pp.  1420-1427.  Continuation  of  a  previous  Investigation 
(see  Jour.  Am.  Chem.  Soc.,  vol.  38,  July,  1916,  pp.  1382-1384.  No.  986,  1916 
Bib. )  of  the  action  of  AlCU  on  simple  unsaturated  organic  compounds,  par- 
ticularly hydrocarbons,  to  throw  light  on  the  function  of  AlCU  and  ferric 
chloride  in  cracldng  petroleum.  Consists  of  experiments  with  acetylene, 
ethylene,  amylene,  and  other  compounds,  and  describes  the  compounds 
formed.  Assumes  that  similar  combinations  are  formed  during  the  cata- 
lytic cracking  process  between  metallic  chlorides  an^  unsaturated  bodies 
present  in  petroleum. 
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.  La^nolet,  C.  F.  Rebuilding  waste  residuals  from  a  refinery.  California 
Oil  World,  Apr.  19,  1917,  p.  1.  Utilizes  waste  residuals  from  a  refinery  by 
coDBtnictlng  them  into  synthetic  crude  and  by  converting  the  latter  into 
gasoline.  The  residuals  are  treated  with  secret  chemicals. 
890a.  Udoff,  A.  P.  (Cracking  petroleum  oils  to  obtain  petroleum  spirit  and 
aromatic  hydrocarbons.)  Petroleum  Ztschr.,  Jahrg.  12,  1917,  pp.  413-427. 
Chem.  Zentr.,  Jahrg.  90,  1917,  II,  p.  290.  Jour.  Soc.  Chem.  Ind.,  vol.  38, 
June  30,  1919,  p.  402A.  Cracking  "  Solar "  oil  In  the  presence  of  ferric 
chloride  or  aluminum  chloride. 

.  Moore,  R.  J.,  and  Egloff,  Gustav.  The  action  of  aluminum  chloride  on 
pure  aromatic  hydrocarbons.  Met.  and  Chem.  Eng.,  vol.  17,  July  15,  1917, 
pp.  61-66.  Results  of  an  investigation  to  determine  the  percentage  yield.s 
of  benzene  and  toluene  from  the  action  of  aluminium  chloride  on  the  aro- 
matics  benzene,  toluene,  xylenes,  cumene,  and  cymene. 

The  action  of  aluminum  chloride  upon  solvent  naphtha.    Met 

and  diem.  Eng.,  vol.  17,  Aug.  1,  1917,  pp.  128-129.  An  application  of 
information  from  a  similar  investigation  of  pure  aromatic  hydrocarbons 
(see  No.  891)  to  commercial  solvent  naphtha  derived  from  the  thermal 
decomposition  of  coal,  with  a  view  to  obtaining  yields  of  benzene  and 
toluene. 

.  PicTET,  Am£,  and  Lerczynska,  I.  (Action  of  aluminum  chloride  on 
petroleum.)  Archives  des  sciences  physiques  et  naturelles,  t.  44,  1917,  pp. 
40O-4O1.     Chem.  Abs.,  vol.  13,  Jan.  20,  1919,  p.  182. 
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897.  McAfee,  A.  M.  Process  of  treating  oils.  U.  S.  patent  1235523,  July  31, 
1917. 

898.  Mann,  F.  W.,  and  Chappell,  M.  L.  Process  for  the  production  of  aro- 
matic bodies  and  gas  from  petroleum  oils.  U.  S.  patent  1214204,  Jan.  30, 
1917. 

889.  Oltmans,  J.  Cracking  hydrocarbons.  English  patent  108454,  Jan.  2, 
1917.   AppUcatlon  54,  Jan.  2,  1917,  Apr.  25,  1918. 

900.  Wade,  H.  C.  Method  of  and  apparatus  for  decomposing  hydrocarbon 
oils  and  water.    Canadian  patent  178103,  July  10,  1917. 

OASIFYING,  PRODUCTHON   OF  LAMPBLACK  AND  COKE    (PATENTS). 

901.  Bacon,  R.  F.,  Bbooks,  B.  T.,  and  Clark,  Hugh.  Manufacture  of  carbon 
black  and  hydrogen.    U.  S.  patent  1220391,  Mar.  27,  1917. 

902.  Dayton,  W.  C.  Apparatus  for  and  process  of  making  gas  from  liquid 
hydrocarbons.  Canadian  patent  175782,  Mar.  20,  1917.  English  patent 
104822,  May  9,  1917.  Application  10889,  Feb.  18,  1916.  French  patent 
481008,  Oct  27,  1916. 

908.   EiDJiED,  B.  E.,  and  Mebsereau,  Gail.     Cold-proof  gas  and  method  of 

making  the  same.    U.  S.  patent  1235777,  Aug.  7,  1917. 
904.  HoLLANDscHE  Residuoas  Maatschappij.     Oil   gas.     Norwegian  patent 

27930,  May  21,  1917. 
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905.  NOBDKNSSON,  C.  O.  Oil-gas  producer.  U.  S.  patent  1218575,  Mar.  6» 
1917. 

906.  Pfeifeb,  F.  Oil  gas.  Canadian  patent  178841,  Aug.  21,  1917.  Process 
and  apparatus. 

906a.  PidFEB,  F.,  and  Kotschevab,  H.  J.  Oil  gas.  Canadian  patent  175601, 
Mar.  6,  1917. 

907.  PiCTET,  R.  P.  Manufacturing  of  carbon  monoxide  and  hydrogen.  U.  S. 
patent  1228818,  June  5,  1917. 

008.    Sklovsky,  Max.    Method  of  producing  fuel  gas.    U.  S.  patent  1229338, 

June  12.  1917. 
See  also  Nos.  232,  929. 

DISTILLATION  OF  SOLIDS. 

909.  Ingram,  J.  C.  Studies  in  the  production  of  oils  and  tars  from  bituminous 
materials.  Univ.  Missouri  School  of  Mines  and  Metallurgy  BulL  Tech- 
nical series,  vol.  3,  No.  4,  May,  1917.  65  pp.  Gives  detailed  results  of  au 
investigation  of  the  products  of  the  destructive  distillation  of  some  Mid- 
Western  cannel  coals,  one  object  of  which  was  to  study  the  composition 
of  the  oils  obtained  as  regards  the  production  of  gasoline,  kerosene,  heavy 
oils,  paraffin,  etc 

910.  Scientific  American  Supplement.  Peat  distillation.  A  low-temperature 
process.  Vol.  84,  Dec.  1*  1917,  p.  341.  Describes  process  equally  applicable 
to  the  treatment  of  peat,  lignite,  and  shale. 

911.  Whitaker,  M.  C,  and  Cbowell,  W.  R.  The  effect  of  temperature  and 
duration  of  reaction  on  the  formation  of  light  oils  in  coal  carbonization  at 
atmospheric  pressure.  Jour.  Ind.  and  Eng.  Chem.,  vol.  9,  Mar.  1,  1917,  pp. 
261-269.  Describes  the  qualitative  effect  of  temperature  and  of  duration 
of  reaction  on  the  formation  of  light  oils  obtained  in  carbonizing  coal  at 
atmospheric  pressure.  The  relation  between  temperature  and  the  rate  of 
formation  of  benzene,  toluene,  and  xylene  is  definite,  and  agrees  closely 
with  that  in  the  cracking  of  petroleum  oils.  Suggests  the  possibility  of  car- 
bonization at  low  temperatures,  and  the  treatment  of  the  low  temperature 
tars  by  the  cracking  process  used  for  petroleum  oils. 

PATENTS. 

912.  GiiOVEB,  S.,  West,  J.,  and  Hargreaves,  J.  Destructive  distillation  of  car- 
bonaceous materials.  English  patent  106189,  July  4,  191 T.  Applicatioii 
10630,  July  27,  1916. 

913.  White,  W.  W.  Separation  of  volatile  products  from  solid  carbonaceous 
material.    Canadian  patent  174655,  Jan.  23,  1917. 

See  also  Nos.  322,  768. 

OIL  SHALES. 

914.  HiGOiNS,  E.  H.  Shale  products*  possibilities  in  industries.  Mining  Amer- 
ican, vol.  75,  Dec.  29,  1917,  pp.  5-6.  Salt  Lake  Mln.  Rev.,  vol.  19,  Jan.  30, 
1918,  p.  25.    Enumerates  products  of  distillation,  and  discusses  their  uses. 

915.  Mining  American.  The  continuous  distillation  of  oil  shale.  Vol.  75, 
Dec.  29,  1917,  pp.  3-4.  Describes  plant  in  Colorado  using  the  process  of 
L.  P.  Chew. 

916.    A  new  source  of  gasoline.    Vol.  75,  Dec.  22,  1917,  pp.  3-6.    A 

review  of  the  possibilities  of  the  oil  shale  industry. 
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PATENTS. 

917.  BussEY,  0.  0.  Method  of  and  apparatus  for  extracting  volatiles  from 
coal,  shales,  lignites,  and  other  similar  materials.  English  patent  107821, 
Sept  5,  1917.  Application  10003,  July  17,  1916.  Australian  patent  1629, 
July  31,  1917.    Application  July  27,  1916. 

918.  Day,  D.  T.  Extraction  of  hydrocarbon  products  from  shales  and  coals. 
U.  S.  patent  1244840,  Oct.  30,  191T. 

919.  Heyl,  G.  E.  Distilling  shale.  English  patent  104065,  Apr.  25.  1917.  Ap- 
plication 5133,  Apr.  7,  1916. 

920.  Pbioi£au,  W.  L.  St.  J.  Apparatus  for  effecting  the  destructive  distilla- 
tion of  carbonaceous  material. '  U.  S.  patent  1237094,  Aug.  14,  1917. 

921.  Reid,  J.  H.  Process  of  securing  combustible  fluids  from  carbonaceous 
solids.    U.  S.  patent  1224788,  May  1,  1917. 

922.  Stone,  H.  G.  Distillation  of  coal  and  other  carbonaceous  material. 
U.  S.  patent  1242261,  Oct.  9,  1917. 

928.  Thurijow,  E.  W.  Extracting  mineral  oils  (from  shale).  Australian  pat- 
ent 2786,  Dec.  11,  1917.    Application  Dec.  12,  1916. 

924.  Weujngton,  S.  N.  Furnace  setting  for  the  destructive  distillation  of 
coal  or  other  carbonaceous  substances.    U.  S.  patent  1234517,  July  24,  1917, 

See  also  No.  173. 

PEAT   (PATENT). 

925.  Peioleau,  W.  L.  St.  J.  Distilling  peat,  etc.  English  patent  106636,  July 
25,  1917.    Application  5512,  Apr.  14,  1916. 

925a.    ScHNEiDEB,  W.,  and  Tsopsch,  H.     (Distillation  of  bituminous  lignite  in 

vacuo.)     Ges.  Abhandl.  zur  Kenntnis  der  Kohle,  1917,  II,  pp.  28-35.    Ghem. 

Zentr.,  Jahrg.  90,  1919,  II,  pp.  617-618.     Jour.  Soc.  Chem.  Ind.,  vol.  38,  Aug. 

15,  1919,  pp.  5^6A-527A.    Results  of  experiments  with  crude  lignfte  and 

lignite  extracted  with  benzene,  and  with  crude  montan  wax. 
9251). (Increasing  yield  of  montan  wax  by  extraction  of  lignite 

under  pressure.)     Ges.  Abhandl.  zur  Kenntnis  der  Kohle,  1917,  II,  pp.  57-64. 

Chem.  Zentr.,  .Jahrg.  90,  1919,  II,  p.  619.    Jour.  Soc.  Chem.  Ind.,  vol.  38, 

Aug.  15  1919,  p.  525A.    Lignite  heated  to  250°  C. 
tiee  also  No.  808. 

CONDENSATION  (PATENTS). 

926.  Cole,  H.  E.  Condenser  for  cooling  aeriform  fluids.  U.  S.  patent  1231709, 
July  3.  1917. 

927.  FoBWA&D,  C.  B.  Apparatus  for  treating  crude  petroleum  and  the  dls- 
tlUates  thereof.     U.  S.  patent  1247808,  Nov.  27,  1917. 

928.  Jo6SE,  Emil,  and  Gensecke,  Wilhelm.  Apparatus  for  cooling  air, 
liquids,  vapors,  gases,  and  the  like.    U.  S.  patent  1228930.  June  5,  1917. 

See  also  Nos.  779,  791,  821,  1009. 

TBEATMENT  TO  IMPBOVE  PBOPEBTIES. 

PATENT. 

929.  Pike,  R.  D.  Lampblack  refuse,  purification.  Canadian  patent  181082, 
Dec.  18,  1917. 

Xre  also  No.  770. 
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CHEMICAL  (PATENTS). 

980.  Bbooks,  B.  T.,  and  Padgett,  P.  W.  Manufacture  of  nonsaponifiable  un- 
saturated hydrocarbon  oil  from  a  drying  oil.  U.  S.  patent  122082D,  Mar. 
27.  1917. 

981-932.    Manufacture  of  a  nonvolatile  unsaturated  hydrocarbon  from 

petroleum.    U.  S.  patent  1220821,  Mar.  27,  1917. 

988.  Snetxing,  W.  O.  Process  of  purifying  oils.  U.  S.  patent  1215732,  Feb. 
13.  1917. 

934.  Stockton  Ondiese  Chemical  Works  (Ltd.).  Sulfonating  hydrocarbons. 
Japanese  patent  30592,  Jan.  9,  1917. 

HTDBOGEHATIOH,  HALOGEHATIOV,  HITBATIOV,  0ATALT8I8  (PATEVT8). 

985.  Blanc,  Chables.  Process  for  the  preparation  of  chlor-substltution  prod- 
ucts of  the  saturated  paraffin  hydrocarbons.  U.  S.  patent  1248065.  Nov. 
27,  1917. 

986.  Bosch,  Carl,  Mittasch,  Alwin,  and  Schneider,  Christian.  Hydro- 
genation  and  dehydrogenation  of  compounds  containing  carbon.  U.  S. 
patents  1215334,  1215335,  Feb.  13.  1917;  1210933,  Feb.  20,  1917. 

987.  Brochet,  Andb£.  Process  of  producing  alcohols  by  hydrogenaticMi.  U.  S. 
patent  1247629,  Nov.  27,  1917. 

988.  Brooks,  B.  T.,  and  Smith,  D.  F.  Chlorination  of  oil  gaa  U.  S.  patent 
1235283,  July  31,  1917. 

989.    Production  of  chlorinated  hydrocarbons.    U.  S.  patent  1231123, 

June  26.  1917. 

940.  Dreymann,  Carl.  Preparing  oils  and  fats  for  hydrogenatlon.  U.  S. 
patent  1228888,  June  5,  1917. 

941.  Ellis,  Carleton.  Process  and  apparatus  for  treating  oily  material. 
U.  S.  patent  1247095.  Nov.  20,  1917.     Hydrogenation. 

1)42.    Process  of  hydrogenization.     U.  S.  patent  1217118,  Feb.  20,  1917. 

943.    Process  of  treating  oily  materials.    U.  S.  patent  1247516,  Nov.  20, 

1917.    Hydrogenation. 
044.    Flurscheim,   B.   J.     Process   of   nitrating   toluols   containing  paraffins. 

U.  S.  patent  1225321,  Maj:  8,  1917. 

945.  Hagemann,  O.  C,  and  Baskerville,  Charijcs.  Process  of  eifectlng  cata- 
lytic reactions.    U.  S.  patent  1238137,  Aug.  28,  1917. 

946.  HiGGiNs,  E.  B.  Conversion  of  unsaturated  into  saturated  comiwunds. 
U.  S.  patent  1211704,  Jan.  9,  1917. 

947.  Lacy,  B.  S.  Halogen  substitution  products  of  gaseou3  hydrocarbons. 
French  patent  483093,  May  25.  1917. 

948.  Mersereau,  Gail.  Process  of  chlorinating  and  products  thereof.  U.  S. 
patent  1224485,  May  1,  1917. 

949.  Paal,  Carl.  Hydrogenlzing  oleflnic  terpene  derivatives.  U.  S.  patent 
1210681,  Jan.  2,  1917. 

950.  Procter  &  Gamble  Co.  Hydrogenation  of  fats  and  oils.  Canadian  patent 
178021,  July  3,  1917. 

951.  Ram  AGE,  A.  S.  Hydrocarbons.  English  patent  106080,  July  4,  1917. 
Application  13428,  Apr.  27,  1916.    Not  accepted. 

952.  RosTiN,  H.,  and  Forwood,  G.  F.  Saturating  cracked  unsaturated  hydro- 
carbons. English  patent  107034,  Aug.  9,  1917.  Application  6926,  May  15, 
1916. 

958.  Schmidt,  Otto,  and  Blankenhorn,  Hugo.  Effecting  catalytic  hydrog- 
enlzations.    U.  S.  patent  1237828,  Aug.  21,  1917. 
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B54.  Schmidt,  Otto,  Hochschwendeb,  Kabl,  and  Eichleb,  Theodob.  Produc- 
ing partially  hydrogenized  monocyclic  hydrocarbons.  U.  S.  patent  1221382, 
Apr.  3,  1917. 

955.  Skita,  a.  Hydrogenatlng  unsaturated  compounds.  Dutch  patent  1827, 
June  15,  1917. 

956.  Sugita,  B.    Hydrogenatlng  oils.    Japanese  patent  30637,  Jan.  19,  1917. 

957.  Tasassoff,  Konstantin.  Manufacture  of  the  products  of  condensation 
of  phenols  with  formaldehyde  and  the  like.  U.  S.  patent  1235507,  July  31, 
1917. 

968.  Tabassoff,  Konstantin,  and  Shestakoff,  Peteb.  Process  for  obtaining 
solid  products  of  condensation  from  phenols,  formaldehyde,  and  salts  of 
sulfo-acids.    U.  S.  patent  1237579,  Aug.  21,  1917. 

959.  TiNKEB,  Fbank.  Chlorhydrocarbons ;  purifying  gas.  English  patent 
108602,  Oct.  3,  1917.     Application  15785,  Nov.  4,  1916. 

See  aUo  No.  1031. 

BULPKUBIC  AKD  StTLPHUBOtTS  ACID  REFININO. 

960.  Egloyf,  Gtjstav.  Waste  In  acid  treatment  of  gas.  Olldom,  vol.  7,  Sep- 
tember, 1917,  p.  438.  States  that  the  elimination  of  the  treatment  of  gaso- 
line by  sulphuric  acid  and  caustic  soda  In  the  process  of  refining  would  save 
at  least  1  per  cent  of  the  product  now  wasted,  and  would  mean  a  minimum 
saving  of  $10,000,000  in  economic  wealth.  (See  also  Oil  and  Gas  Jour.,  vol. 
16,  Aug.  16,  1917,  p.  32.    Met.  and  Chem.  Eng.,  vol.  17,  p.  156.) 

961.  RrrTHAN,  W.  F.  Lose  gasoline  heat  units  In  acid  treating.  Nat.  Petro- 
leum News,  vol.  9,  August,  1917,  pp.  42,  44.  Tells  why  held  treatment  is 
undesirable  on  account  of  its  chemical  effect  on  the  oil,  and  why  lubricating 
oils  are  filtered  rather  than  treated  with  acid. 

patents. 

962.  Hansen,  Juutjs.  Agitator  for  treating  mineral  oils.  U.  S.  patent 
1215526,  Feb.  13,  1917. 

988.    Petroff,  Gbigobi.     Process  of  treating  mineral  oils.    U.  S.  patent  1233700, 

July  17,  1917. 
Kec  QUO  No.  1395. 

BT.PB0BtT0T8  AVB  BEOOTEBY  OF  BEAGEVTS  (PATENTS). 

963a.  Kolbe,  E.  (Results  of  investigation  of  the  residue  acids  of  petroleum 
and  paraffin  refining.)  Petroleum  Ztschr.,  Jahrg.  12,  1917,  pp.  173-178. 
Chem.  Zentr.,  1918,  II,  p.  571.    Chem.  Abs.,  vol.  14,  Feb.  10,  1920,  p.  342. 

964.  Elus,  Cableton.  Removing  catalyzer  from  oil.  U.  S.  patent  1224291, 
May  1,  1917. 

965.  Landsbebg,  Ludwiq.  Process  for  the  manufacture  of  asphalt-like  masses 
and  derivatives  therefrom.    U.  S.  patent  1211721,  Jan.  9,  1917. 

W6.   SiNOEB,  L.    Treating  acid  resins  from  oil  purifacation.    English  patent 

109270,  Oct.  31,  1917.    AppUcatlon  12548,  Aug.  31,  1917.    Not  accepted. 
See  aUo  No.  952. 

OXIDATIOH,  HABDENIKG,  AHD  SAPOinFICATIOH. 

967.  Bbooks,  B.  T.,  and  Humphbet,  I.  W.  The  oxidation  of  mineral  oils  by 
air.  I.  The  effect  of  sulphur  on  the  oxidation  of  hydrocarbons  with  par- 
ticular reference  to  asphalts.  Jour.  Ind.  and  Eng.  Chem.,  vol.  9,  August, 
1^17,  pp.  746-748.    A  detailed  report  of  an  experimental  study. 
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PATENTS. 

968.  HttLSBEBO  and  Seiler.  Oxidizing  paraffin.  Swiss  patent  75653,  Sept.  1, 
1917. 

969.  Ram  AGE,  A.  S.  Process  of  transforming  mineral  oils.  U.  S.  patent 
1224787,  May  1.  1917.    Canadian  patent  179252,  Sept  11, 1917. 

970.  Schmidt,  A.  Treatment  of  paraffin  wax  for  the  production  of  oxygenated 
and  other  compounds  (fatty  acids).  English  patent  109386,  Oct  31,  1917. 
Application  2163,  Feb.  13,  1917. 

mSCELLAKEOtrS. 

871.  Chemical  Trade  Journal.  Desulphuration  of  hydrocarbons.  Vol.  61, 
Oct.  13,  1917,  p.  304.  Brief  description  of  process  of  precipitation  without 
any  decomposition.    Method  of  La  Fresnaye  et  Suchy. 

972.  DE  LA  FItESNAYE,  — ,  and  Suchy,  — .  (Desulphurizatlon  of  hydrocarbons^) 
Mat.  grasses,  t  10,  1917,  pp.  4796-4797.  Cheni.  Abs.,  vol.  11,  Dec.  10,  191T, 
p.  3424.    Method  described. 

978.  Perkin,  F.  M.  Sulphur  in  petroleum  oils.  Jour.  Inst  Petroleum  Tech- 
nologists, vol.  3,  April,  1917,  pp.  227-242;  discussion,  pp.  242-254.  Petro- 
leum Rev.,  vol.  36,  Mar.  24,  1917,  pp.  217-218 ;  Mar.  31,  pp.  239-240.  Dis- 
cusses the  character  of  sulphur  compounds  in  oils,  and  the  manner  in  wlilcb 
they  came  originally  to  be  present ;  enumerates  the  objections  to  the  pres- 
ence of  sulphur  in  petroleum,  and  reviews  processes  of  desulphurizatlon. 

PATENTS. 

974.  AiiLGEMEiNE  Gesellschaft  Ft^R  Chemische  INDUSTRIE,  M.  B.  H.  Improv- 
ing distillates  from  hydrocarbons.    Dutch  patent  2093,  July  16,  1917. 

975.  Brown,  A.  L.  Treatment  of  hydrocarbon  oils.  U.  S.  patent  1234862,  July 
31,  1917. 

976.  Doherty,  H.  L.  Purification  of  natural  gas.  Canadian  patent  178178, 
July  17,  1917. 

977.  Lucas,  O.  D„  Palmer,  T.  C,  and  Perkin,  F.  M.  Treatment  of  mineral 
oils  to  remove  sulphur,  etc.  English  patent  108019,  Sept.  12,  1917.  A.ppli- 
cation  10039,  July  17,  1916. 

PHYSICAL  PROCESSES. 
PATENTS. 

978.  Hannagan,  Paul.  Sand,  oil,  gasoline,  and  water  separator.  U.  S.  patent 
1249749,  Dec.  11,  1917. 

979.  Skidmohe,  C.  J.,  and  Conerty.  P.  F.  Purifying  lubricating  oil.  English 
patent  14781.  Feb.  14,  1917.    Application  Oct.  19,  1915. 

980.  Swan,  O.  C.  Process  and  apparatus  for  treating  oils.  (Reclaiming 
oils.)    U.  S.  patents  1250526  and  1250527,  Dec.  18,  1917. 

FXLTBATION. 

981.  KiMMAN,  J.  H.  (Filters  and  filtration.)  0116n  en  Vetten,  I,  1917,  pp. 
333-336,  351-354.  Chem.  Weekblad,  14,  p.  479.  Chem.  Abs.,  vol.  12,  Mar. 
10,  1918,  p.  517.  General  discussion  of  the  common  practice  of  filtering, 
with  special  reference  to  the  oil  industry. 
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MS.  May,  E.  M.,  and  Fenno,  6.  F.  Improved  methods  of  handling  cutting 
lubricants.  Lubrication^  vol.  4,  March,  1917,  pp.  8-12.  Discusses  the 
advantages  of  systems  for  automatically  circulating,  filtering,  and  steriliz- 
ing cutting  oils  and  compounds,  with  a  diagram  of  a  Peterson  cutting  oil 
filter. 

983.  MiLLAB,  Abthtts.  Practical  oil  cleaning  and  measuring.  Petroleum  Rev., 
voL  36,  June  9,  1917,  pp.  393-394.  Describes  a  system  especially  applicable 
to  small  plants,  in  which  the  oil  is  heated  and  allowed  to  settle  in  wooden 
reservoirs. 

984.  QniNN,  R.  J.  Letter  on  fuller's  earth  and  its  valuation  for  the  oil  indus- 
try. Jour.  Ind.  and  Eng.  Chem.,  vol.  9,  September,  1917,  p.  909.  Criticism 
of  statements  in  article  on  fuller's  earth  by  T.  G.  Richert    See  also  ^o.  719. 

985.  Sheaseb,  H.  K.  A  report  on  the  bauxite  and  fuller's  earth  of  the  Coastal 
Plain  of  Georgia.  Georgia  Geol.  Survey  Bull.  31,  1917.  340  pp.  Includes 
brief  explanation  (pp.  312-313  >  of  the  use  of  fuller's  earth  in  petroleum 
refining,  abstracted  from  Bureau  of  Mines  Bulletin  71,  '*  Fuller's  fiarth," 
by  C.  L.  Parsons,  1913,  pp.  26-29. 

PATENTS. 

986.  Caen,  Geobge,  Sb.  Gasoline  and  oil  renovator.  U.  S.  patent  1248452,  Dec. 
4,  1917. 

987.  CAMMELLy  Laibo  &  Co.,  and  Cabteb,  G.  J.  Apparatus  for  straining 
liquids  (e.  g.,  oil  fuel  for  internal  combustion  engines).  English  patent 
106630.    Application  5882,  Apr.  25,  1916. 

988.  Hall,  W.  A.  Deodorizing  and  clarifying  volatile  organic  bodies 
(cracked  spirit,  etc.).  English  patent  109077,  Oct  24, -1917.  AppliCfrtlon 
12100,  Aug.  26,  1916. 

989.  Heyx,  G.  E.  Recovering  oils.  English  patent  110631,  Dec.  19»  1917.  Ap- 
pUcation  16168,  Nov.  10,  1916. 

See  aUo  N06.  658,  719,  1437. 

EmrLsmoATioN. 

patents. 

990.  Bebend,  L.  Solidifying  emulsions.  English  patent  16315,  Mar.  14,  1917. 
Application  Nov.  19,  1915. 

991.  Mnxs,  G.  W.  Paraffin  wax  emulsion.  U.  S.  patent  1224948,  May  8. 
1917. 

992.  Petboff,  Gbigobi.  Process  for  obtaining  from  paraffin,  wax,  fats,  and 
resins,  naphtha  and  mineral  oils,  products  dissoluble  in  water  or  forming 
with  it  colloidal  solutions.    U.  S.  patent  1230599,  June  19.  1917.. 


See  No.  985. 


icatebials. 

mbchanical  processes, 
n       oevtbifttoal  (pateht). 

Clawt,  a.  H.  W.    Purification  of  oil.    Japanese  patent  31704,  Nov.  2, 
1917. 
127128*'— 20 8 
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BECOVEBY  OF  GASOLINE  FBOM  NATURAL  GA& 

994.  BuBRELL,  G.  A.  Gasoline  Industry.  Technology  of  natural  gas  as  ap- 
plied to  making  gasoline,  and  absorption  process.  Oil  City  Derrick  Supple- 
ment, Dec.  15,  1917,  pp.  133,  135,  137,  139,  143,  145,  147.  149. 

996.  McDowell,  J.  O.  Development  of  gasoline  industry.  Oil  and  Gas  Jour., 
vol.  16,  Sept.  6,  1917,  pp.  36-57.  Includes  brief  review  of  natural  gas 
gasoline  methods. 

996.    The  manufacture  of  gasoline  from  natural  gas.    Evening  Post 

Oil  Industry  Supplement,  New  York,  Aug.  31,  1917,  pp.  23-24.  Includes 
brief  descriptions  of  the  two  methods  of  recovery. 

997.  Peterson,  F.  P.  Extraction  of  gasoline  from  natural  gas  as  an  industry 
allied  to  production  and  refining  of  petroleum.  Bull.  Am.  Inst.  Mining 
Eng.,  December,  1917,  pp.  2075-2086.  Gives  the  history  of  the  development 
of  the  industry,  and  describes  the  two  methods  of  extraction  now  in  use, 
with  a  comparison  of  the  merits  and  details  of  the  two  systema  (Also 
in  Nat  Gas  and  Gasoline  Jour.,  vol.  12,  Jan.  1918,  pp.  7-12.) 

998.  RiTTMAN,  W.  F.  Will  add  tenth  to  motor  fuel  supply.  Nat.  Petroleum 
News,  vol.  9,  September,  1917,  pp.  44,  46,  48.  Discusses  the  possibilities 
of  the  casing-head  gasoline  industry  in  increasing  the  amount  of  gasoline 
manufactured  and  providing  an  additional  amount  of  heavy  material  for 
fuel  by  blending  with  natural  gas  gasoline. 

PATENT. 

999.  Wolf,  Isnus.  Apparatus  for  producing  liquefied  gas.  U.  S.  patent 
1240397,  Sept.  18,  1917. 

See  also  Nos.  89,  405,  671,  713,  767,  1014. 

BY  ABSORPTION. 

1000.  BiDDisoN,  P.  McD.  Control  of  absorption  gasoline  plants.  Gas  Age, 
vol.  39,  May  1,  1917,  pp.  486-487.  Discusses  the  control  of  temperature  In 
steam  stills  and  condensers. 

1001.  Bubrell^  G.  a.  Absorption  plants  are  operated  on  dry  gas.  Oil  and 
Gas  Jour.,  vol.  15,  Feb.  1,  1917,  p.  35.  Gives  experience  in  treating  by 
absorption  the  residual  gas  from  efficiently  operated  compression  casing- 
head  plants. 

1002.    Small  absorption  plants  profitable.    Oil  Age,  vol.  13,  January, 

1917,  pp.  37-38.  Tells  of  the  possibilities  of  running  an  absorption  plant 
for  natural  gas  on  so  small  an  amount,  of  gas  as  1,000,000  feet  per  day, 
giving  estimated  cost  and  necessary  equipment  for  such  a  plant,  and  the 
principle  of  its  operation. 

1008.  BuBRELL,  G.  A.,  BiDDisoN,  P.  M.,  and  Oberfell,  G.  G.  Extraction  of  gaso- 
line from  natural  gas  by  absolution  methods.  Bureau  of  Mines  Bull.  120, 
1917,  71  pp.    Describes  experiments,  and  gives  cost  of  an  absorption  plant. 

1004.  LiNDEBBOBo,  Gerhabd.  New  absorption  method.  Oil  Age,  vol.  13,  Octo- 
ber, 1917,  pp.  29-31.  Describes  method  of  recovering  gasoline  from  natural 
gas  by  absorption  invented  by  the  author  and  now  In  operation  In 
Oalifomia.    See  also  No.  1008. 

PATENTS. 

1006.  Gabneb,  J.  B.  Gasoline  production.  Canadian  patent  178938,  Aug.  28, 
1917.    Absorption  process. 


BEFINIKG  AND  B£FII9^EBIES    (600).  115 

1006.  Gasnsb,  J.  B.,  and  Ooopeb,  H.  G.  Naphtha  from  natural  gas.  Canadian 
patent  178313,  July  24,  1917. 

1007.    Propane  and  butane  from  natural  gas.    Canadian  patent  178312, 

July  24,  1917. 

1006.  LiNDESBoao,  Gebhabo,  and  Scott,  W.  B.  Hydrocarbon  production  (ab- 
sorption process).  Canadian  patent  178557,  Aug.  7,  1917.  U.  S.  patent 
1220651,  Mar.  27, 1917.    For  description,  see  No.  1004. 

BY  COMPBESSION. 

1009.  Lanet,  L.  K.  a  new  cooling  and  condensing  equipment  for  casing-head 
gasoline  plants.  Bessemer  Monthly,  March,  1917,  pp.  1-6,  13,  16.  Detailed 
description  of  equipment  designed  to  compress  the  gus  to  the  lowest  possible 
pressure  that  will  produce,  in  conjunction  with  the  temperatures  used,  the 
greatest  possible  yield ;  to  cool  the  gas  to  a  point  necessary  to  produce  maxi- 
mum net  production;  to  effect  this  cooling  in  the  most  economical  and 
simplest  manner;  to  effect  the  most  complete  separation  of  the  condensed 
liquids  possible,  and  to  have  apparatus  of  the  most  simple,  reliable,  and 
durable  design  possible. 

1010.  Pabis,  a.  J.,  Jb.  Efficiency  on  reduced  pressure.  Nat.  Gas  and  Gasoline 
Jour.,  vol.  11,  September,  1917,  pp.  244-245.  Tells  how  efficiency  at  the  re- 
ducing station  of  a  natural  gas  line  may  be  made  to  increase  the  efficiency 
atthe  compressor  station,  and  at  the  same  time  produce  electricity,  gaso- 
line, and  ice.  (See  also  Nat.  Gas  and  Gasoline  Jour.,  vol.  12,  May,  1918, 
pp.  163-164. ) 

See  also  No.  531. 

PATENTS. 

1011.  Davidson,  Samuel.  Process  for  making  gasoline.  U.  S.  patent  1238644, 
Aug.  28,  1917.    Canadian  patent  181023,  Dec.  18,  1917. 

1012.  Felt,  W.  O.  Process  of  separating  hydrocarbons  from  natural  or  other 
gas,    U.  S.  patent  1213795,  Jan.  23,  1917. 

HCANXTFACTTTBE  OE  LAHFBLACK  FBOM  NATITBAL  GAS. 

1012a.  Sinclair's  Magazine.  How  "black"  is  made  from  gas.  Vol.  1,  Dec., 
1917,  pp.  29-31.  Brief  history  of  the  carbon  black  industry  and  description 
of  one  of  the  first  important  planta. 

PATEKTS. 

1018.     AvEBnx,  C.  C.    Process  of  making  lampblack  and  hydrochloric  acid. 

r.  S.  patent  1238734,  Sept.  4,  1917. 
1018&.     Snellino,  W.  O.    Lampblack.    U.  S.  patent  1213915,  Jan.  30,  1917. 

SPECIPIC  PEODTICTS  AND  THEIE  MANTTFACTUBE  (620). 

GASOLINE. 

1014.  Annan,  J.  G.  Motor  spirit.  Jour.  Soc.  Chem.  Ind.,  vol.  36,  Mar.  15, 
1917,  pp.  243-247.  Discusses  the  shortage  of  gasoline  and  the  methods  used 
to  increftse  its  yield,  by  widening  the  motor  spirit  cut  to  take  in  portions 
of  the  distillate  which  were  formerly  included  in  the  burning  oil  or  kero- 
sene; by  extending  the  casing-head  gasoline  industry;  and  by  cracking 
the  relatively  less  valuable  heavy  oils  into  lighter  spirit. 

See  also  Nos.  142,  7*66.  767,  833. 
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LUBBICANTS. 

1015.  Sansone,  I.  R.  Notee  on  the  manufacture  of  mineral  lubricating  alls 
with  possible  innovations  and  economic  applications.  Rev.  chim.  ind.,  t. 
26,  1917,  pp.  115-117,  197-200.  Chem.  Abs.,  vol.  11,  Sept  20.  1917,  p.  2008 ; 
vol.  12,  Jan.  10,  1918,  p.  93.  Discusses  the  compounding  of  an  oil  with  the 
same  physical  properties  as  a  given  sample;  emulsive,  oxidized,  or  blown 
oils,  and  imitations  of  lubricating  oils  on  the  market  for  special  purposes, 
as  transformers,  refrigerating  machines,  etc. 

PATENTS. 

1016.  BiTBCH,  B.  F.  Lubricating  compound.  U.  S.  patent  1246869,  Nov.  20, 
1917. 

1017.    Process  of  making  plastic  lubricating  compounds.    U.  S.  patent 

1238101,  Aug  28,  1917. 

1018.  Maciaubin,  R.  Treating  tars.  English  patents  108339,  108448,  Sept  26, 
1917.    Applications  10263,  8608,  dated  July  21,  1916. 

1019.  Pettit,  L.  D.  Lubricating  compound.  U.  S.  patent  1222128,  Apr.  10, 
1917. 

1020.  YosHizAWA,  G.  Crude  base  for  grease.  Japanese  patent  31358,  July 
28,  1917. 

MOKTAN  WAX. 
See  No.  925b. 

PARAFFIN  (PATENT). 

1021.  MiNUTO,  J.,  and  Porte,  J.  Solidified  paraffin  mixtures.  English  patent 
110926,  Dec.  31,  1917.  Application  15797,  Nov.  4,  1916,  and  6396,  May  4. 
1917. 

See  also  Nos.  760,  968,  1428. 

ASPHALT  (PATENTS). 

1082.  Forrest,  G.  N.,  and  Barber,  Asphalt  Paving  Co.  AsphJEdtB.  BngUah 
patent  15979,  Mar.  7,  1917.    Application  Nov.  12,  1915. 

1023.  PuLLAR,  H.  B.     Bitumen  product.    U.  S.  patent  1248909,  Dec.  4,  1917. 

1024.  ZiMMER,  C.  L.  V.  Process  of  producing  synthetic  asphalt  limestone. 
U.  S.  patent  1237852,  Aug.  21,  1917. 

See  aUo  No.  540,  1433. 

MEDICINAL  OIL  (PATENT). 

1025.  Dunham,  H.  V.  Process  of  making  paraffinum  liquidum.  U.  S.  patent 
1240792,  Sept.  18,  1917. 

Gab  and  fuel  oils,  see  No.  803. 

OTHEB  PBOBTJCT& 

PATENT. 

1026.  Badische  Anhin-  und  Soda-Fabrik.  Isoprene.  Dutch  patent  2051, 
July  2,  1917. 

See  also  No.  888. 


BEFINING  AND  REFINERIES    («»).  117 

LOSSES. 

1027.  National  Petboleuh  News.  Gasoline  is  lost  in  refinery  operations. 
Vol.  8,  January,  1917,  pp.  38,  40,  42,  44.  Discusses  the  loss  of  gasoline 
content  of  crude  through  lax  methods  of  refining,  and  suggests  remedies. 

See  (OsoJ^oa.  880,  900,  989, 1450. 

BECOBDS,  STATISTICS,  COSTS. 

1088.  RosENBAUM,  RubOLPH.  First  cost,  cost  of  manufacture  and  conserva* 
tive  earnings  of  a  refinery.  Petroleum,  vol.  3,  October,  1917,  p.  57.  Gives 
figures  for  skimming  or  topping  plants. 

See  iOeo  No&  33, 34,  35, 36,  37,  541, 1002,  lOOB. 

COirSTBTICTIOK,  EQITIFHEirr,  AND  MATERIALS. 

1089.  Van  Leuvan,  L.  V.  Concrete  in  oil  refineries.  Concrete,  vol.  11, 
October,  1917,  pp.  123-124.  Gives  experience  in  using  concrete  in  construct- 
ing still  settings,  separators,  traps,  oil  reservoirs,  etc. 

PATENT. 

1080.  Thoicpson,  N.  w".    Pump.     U.  S.  patent  1250050,  Dec.  11,  I9l7. 

Bee  aUo  No&  770,  900,  902,  906,  917,  920,  924,  926,  927,  928,  902,  978,  980,  986. 
967,  909,  1009. 

MISCELLANEOUS  PATENTS. 

1081.  Brooks,  B.  T.,  and  Essex,  H.  Manufacture  of  alcohols.  U.  S.  patent 
1221067,  Apr.  3,  1917. 

1M2.    Davidson,  J.  G.,  and  Fobd,  R.  W.     Process  for  improving  the  quality 

and   yield  of  hydrocarbon   gases.     U.   S.   patent  1229042,   June  5,  1917. 

Description  in  Elec.  World,  vol.  70,  Aug.  18,  1917,  p.  295.     Gas  Age,  vol. 

40,  Sept  15,  1917.  p.  290. 
1083.    HiBBEBT,  Hasold,  Essex,  Habby,  and  Bbooks,  B.  T.     Process  for  the 

manufacture  of  fusel   oil  or  similar  products   from  petroleum.     U.   S. 

patent  1214919,  Feb.  6,  1917. 


UTILIZATION  (700). 
LIGHT  (710). 

LIQUID  FUEL  ILLUMINATION. 

1034.  National  Petkoleum  News.  Kerosene  lamps  not  emblem  of  the  past. 
Vol.  8,  January,  1917,  pp.  50,  52,  54.  Discusses  the  continued  use  of  oil 
lamps  in  the  United  States  and  their  introduction  Into  China  where  there 
is  a  large  market  for  them.    Gives  a  short  sketch  of  their  early  history. 

HEAT  AND  POWEE  (720). 

1036.  EwiNo,  Fbedebick.  Fuel  oil  for  stationary  power  plants.  Power,  vol. 
45,  May  8,  1017,  pp.  643-^44.  Abstract  of  paper  before  joint  meeting  of 
the  Boston  section  of  the  Am.  Soc.  Mech.  Eng.  iind  Am.  Inst.  Elecl  Eng.. 
April,  1917.  Discusses  the  supply  and  sources  of  fuel  oil,  the  economy  of 
fuel  oil  installations,  and  the  advantages  of  steam-Jet  burners.  Gives  a 
typical  fuel  oil  analysis  and  results  of  comparative  boiler  tests  in  Ne^- 
England  power  plants.  (Also  In  National  Engineer,  vol.  21,  June,  1917, 
pp.  239-240. ) 

1036.  HoBBS,  J.  C.  An  efficient  gas-fired  boiler  installation.  Proc.  Eng.  Soc. 
West.  Pennsylvania,  vol.  33,  October,  1917,  pp.  421-442;  discussion,  pp. 
442-456.  Detailed  description  of  an  installation  in  Pittsburgh  with  natural 
gas  as  fuel. 

1037.  Hunter,  J.  V.  Use  of  qH  as  fuel.  Machinery,  vol.  23,  June,  1917,  pp. 
887-895.  Discusses  economy,  types  of  burners,  cost  of  fuel  oil,  oil  storage 
systems,  etc. 

1038.  Sibley,  Robert.  Fundamental  law.9  Involved  In  fuel  oil  practice. 
Jour.  Elec,  vol.  38,  Jan.  15,  1917,  pp.  50-52. 

1039.  Sibley,  Robert,  and  Delany,  C.  H.  Fuel  oil  and  specifications  for 
purchase.  Jour.  Elec,  vol.  39,  Sept.  1,  1917,  pp.  226-7228.  Discusses  ad- 
vantages of  crude  oil  as  fuel,  the  physical  and  chemical  properties  of  oil. 
particularly  California  fuel  oils,  and  gives  specifications  for  fuel  oil. 

1040.  Small,  F.  W.  Maximum  eflUclency  in  burning  fuel  oil.  Elec.  World, 
vol.  70,  Dec.  22,  1917,  p.  1197.  Describes  Innovations  In  an  InstaUaUon 
on  the  Pacific  coast 

1041.  Wilson,  E.  M.  Petr61eo  crudo  como  combustible.  (Crude  petroleum 
as  fuel.)  Bol.  del  Petr61eo,  vol.  4,  August,  1917,  pp.  ia4r-181.  Long,  de- 
tailed article  on  the  various  applications  of  petroleum  as  fuel,  intro- 
duced by  a  short  history  of  petroleum  and  brief  consideration  of  Its  origin 
and  properties,  drilling,  storage,  and  transportation  methods,  and  refin- 
ing methods  and  products.  A  bibliography  Is  appended,  arranged  In  three 
sections  chronologically.    Published  also  as  separate.    80  pp. 

Bee  also  Nos.  745,  758. 
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STEAK  BAISING. 

1042.  Brake,  J.  S.  S.  Liquid  fuel  and  its  combustion.  Jour.  Inst  Petroleum 
Technologists,  vol.  8,  April,  1917,  pp.  194-216;  discussion,  pp.  216-226. 
Petroleum  Rev.,  vol.  36,  Feb.  24.  1917,  pp.  153-154;  Mar.  3,  pp.  H7-179; 
Mar.  10,  p.  193.  A  discussion  confined  to  the  use  of  fuel  oil  when  burned 
free  in  air  for  steam  raising  or  other  industrial  heating  operations. 
Reviews  sources  and  general  production  of  fuel  oil,  and  methods  of  combus- 
tion. Gives  a  detailed  discussion  of  atomlzation  and  atomizers^  and  condi- 
tions necessary  for  the  satisfaction  of  combustion  of  oil  fuel. 

See  al90  No.  1396. 

ON  LOCOMOTIVES. 

1043.  Vance,  Ray.  The  use  of  petroleum  for  transportation  purposes.  Even- 
ing Post  Oil  Industry  Supplement,  New  York.  Aug.  31,  1917,  pp.  27,  30. 
Reviews  briefly  the  progress  made  In  the  use  of  oil-burning  locomotives  and 
internal-combustion  engines,  particularly  the  Diesel  engine,  and  its  economy. 

See  also  No.  758. 

On  ships,  see  Nos.  11,  12,  13. 

INDTJSTBIAL. 

1044.  Kennedy,  H.  J.  Practical  details  of  burning  fuel  oil  under  boilers. 
Ind.  Management,  vol.  54,  December,  1917,  pp.  370-383.  Reviews  methods 
of  using  oil  as  fuel  for  steam  generation. 

1046.  Nelson,  B.  S.  Oil  burning.  Some  practical  details  of  burning  oil  under 
boilers  to  produce  steam,  with  particular  reference  to  stationary  boilers. 
Jour.  Am.  Soc.  Mecb.  Eng.,  vol.  39,  June,  1917,  pp.  487-491 ;  discussion,  pp. 
491-494.  Iron  Age,  vol.  100,  July  19,  1917,  p.  165.  Gives  characteristics  of 
different  oils,  compares  the  price  of  coal  and  oil,  discusses  the  advantages 
of  oil  over  coal,  and  considers  the  factors  in  a  successful  oil  burning 
installation. 

1046.  ZiEGELEB,  R.  A.  Industrial  uses  for  natural  gas.  Gas  Age,  vol.  39, 
May  15,  1917,  pp.  527-531.  Discusses  the  prospects  for  an  increase  in  the 
industrial  application  of  natural  gas,  and  describes  installations  for  vari- 
ous uses. 

See  aUo  No.  1042. 

MBTALLURGICAL,  FOUNDRY,  AND  LIKE  INDUSTRIES. 

1047.  Foundry.  How  an  oil-flred  malleable  furnace  operates.  Vol.  45,  No- 
vember, 1917,  pp.  60&-504.  Includes  discussion  of  the  advantages  of  such  a 
furnace  and  the  rate  of  oil  consumption  and  fuel  cost  per  ton  of  metal 
melted. 

1048.  Habvey,  L.  0.  Fuel  economy  possibilities  in  brass  melting  furnaces. 
Engineering,  vol.  104,  Oct.  12,  1917,  pp.  398-400.  Suggests  possible  ways  of 
improving  efllclencies  of  foundry  furnaces  using  coke,  oil,  or  gas.  Fuel  costs 
are  surveyed. 

1049.  Peabce,  G.  p.  Liquid  fuels  for  heating  furnaces.  Machinery,  vol.  23, 
March,  1917,  pp.  615-616.  On  fixing  the  value  of  fuel  oils  for  metallurgical 
furnaces  on  a  B.  t  u.  basis. 

1050.  Pbihbose,  H.  S.  Metal  melting  in  a  simple  crude-oU  furnace.  Jour. 
Inst.  Metals,  vol.  17,  1917,  pp.  251-255.  Iron  Age,  vol.  99,  1917,  p.  1499. 
Enghieering,  vol.  103,  Mar.  23, 1917,  p.  287.  Describes  and  gives  advantages 
of  an  efficient  type  of  fixed  oil  furnace  used  for  the  rapid  production  of 
various  grades  of  brass. 
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PATEVT. 

1051.  Kendaix,  El  D.  Ck)xnposition  of  matter  for  adapting  carbon  residues  from 
the  distillation  of  petroleum  for  use  in  smelting  furnaces.  U.  S.  patent 
1236447,  Aug.  14,  1917. 

B'UBNACES,  see  Nos.  1047, 1048, 1049,  1050. 

BUBNEBS  AND  BUBNEB  APPLIANCES. 

1062.    HoNBEROEB,  F.  S.    Effect  on  consuming  devices  of  mixed  artificial  and 

natural  gases.    Am.  Gas  Eng.  Jour.,  vol.  107,  Oct  27, 1917,  pp.  376-379.  382. 

Describes  exi)eriments  made  to  determine  if  stratification  takes  place  vrhen 

the  two  gases  are  mixed.    Discusses  effect  on  diaphragms,  and  the  necessity 

*  for  burner  orifice  adjustment 

See  also  Nos.  218,  1035,  1087. 

IN^tEBNAIi  COMBUSTION  ENGINES. 

1058.  Adam,  M.  Internal-combustion  engines  for  sugar  factories  and  estates. 
Jour.  Am.  Soc  Mech.  Eng.,  vol.  39,  April,  1917,  pp.  322-323.  Discusses  the 
use  and  advantages  of  motor  tractors  in  harvesting,  and  of  Intemal-oom- 
bustion  engines  in  irrigation  and  drainage. 

1054.  BuBLs,  G.  A  Aero  engines,  with  a  general  introductory  account  of  the 
theory  of  the  internal-combustion  engine.  London,  G.  Griffin  &  Go^  1917. 
8th  edition.    196  pp. 

1055.  PAoi,  v.  W.  Aviation  engines;  design,  construction,  operation,  and 
repair;  a  complete,  practical  treatise  outlining  clearly  the  elements  of 
internal-combustion  engineering  with  special  reference  to  the  design,  con- 
struction, operation,  and  repair  of  airplane  power  plants;  also  the  auxiliary 
engine  systems,  such  as  lubrication,  carburetion,  ignition,  and  cooling.  New 
Yorlc :  The  Norman  W.  Henley  Publishing  Co.,  1917.    589  pp. 

1056.  PoTTEB,  A  A,  and  Buck,  W.  A  An  investigation  of  the  internal-com- 
bustion engine  as  applied  to  traction  engines.  Trans.  Am.  Soc.  Mech.  Sng., 
vol,  38,  1916  (New  York,  1917),  pp.  995-1002;  discussion,  p.  1003.  Results 
of  an  investigation  to  determine  the  fuel  economy  and  thermal  efficiency  of 
a  variety  of  traction-engine  designs,  to  find  out  the  practicability  of  fu^s 
heavier  than  gasoline  for  traction-engine  use,  and  to  compare  certain  details 
of  commercial  traction  engines.  Gives  tables  showing  tests  of  motors  and 
fuels,  curves  of  fuel  consumption  of  engines,  and  a  table  of  costs  of  traction 
engine  power  with  gasoline  and  kerosene  as  motor  fuels. 

1057.  Remschel,  R.  Competition  with  the  oil  engine;  Jour.  Elec,  vol.  38, 
Feb.  15,  1917,  pp.  119-120.  Comparison  of  cost  of  operation  of  oil  engines 
and  electric  motors,  concluding  that  the  latter  are  cheaper. 

1058.  Sabqent,  C.  E.  Fundamentals  of  a  successful  kerosene-burning  tractor 
engine.  Jour.  Soc.  Automotive  Eng.,  voL  1,  July,  1917,  pp.  21-23.  Shows 
how  an  engine  may  be  developed  to  produce  the  same  horsepower  on  half 
the  heat  and  at  less  than  one-quarter  of  the  cost  of  that  required  by  the 
standard  tractor  engines  now  in  use. 

1069.  Standard  Oil  Co.  of  California.  Internal-combustion  engine,  carbure- 
tion type.  Bull.  lA,  Lubricating  Oil  D^artment,  1917.  25  pp.  Explains 
the  four-stroke-cycle  internal-combustion  engine  of  the  carburetion  type. 

1060.  Sterling,  F.  W.  Internal-combustion  engine  manual.  U.  S.  Naval 
Academy,  School  of  Marine  Engineering,  1917.  Washington,  D.  C.  4th  ed. 
168  pp.  This  edition  deals  with  theory  and  practice  of  these  engines, 
without  giving  mathematical  demonstrations  and  formulas.  Gives  particu- 
lar attention  to  engines  used  by  the  Navy  and  to  aviation  engines. 
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1061.  TAKEiTDBAf  Kanckx  Decrease  in  horsepower  of  Intemal-combastioD 
engines  due  to  altitude.  Engineering,  vol.  103,  Mar.  2,  1917,  p.  197.  Ex- 
plains causes  of  decrease  in  liorsepower  with  altitude,  and  gives  formulas 
for  finding  the  horsepower  of  an  engine  at  high  altitudes. 

Sec  also  Nos,  664, 1043, 1398,  1449. 

GAS  ENGINES. 

1068.  BitooKBS,  L.  E.  The  practical  gas  and  oil  engine  handbook;  a  manual 
of  useful  Information  on  the  care,  maintenance,  and  repair  of  gas  and 
oil  engines,  with  special  reference  to  the  Diesel  oil  engine.  Chicago: 
F.  J.  Drake  &  Go.   1917.   269  pp.    First  published  In  1905. 

1068.  RoBESTS,  E.  W.  The  gas-engine  handbook ;  a  manual  of  useful  informa- 
tion for  the  designer  and  the  engineer.  Cincinnati :  The  Qas  Engine  Pub- 
lishing Co.,  1917.    9th  ed.    315  pp. 

See  also  No&  319,  1468. 

GASOLINE  ENGINES. 

1064.  ScHUDT,  C.  O.,  and  Walus,  J.  W.  The  use  of  kerosene  in  gasoline 
engines  installed  in  the  fortifications  of  the  United  States^  Jour.  U.  S. 
Artillery,  vol.  47,  January-February,  1917,  pp.  24-35e.  Tells  of  tests  car- 
ried on  in  the  laboratory  of  the  Coast  Artillei-y  School  on  the  following 
engines:  Lathrop  singleHyllnder,  two-cycle  marine  engine;  Ferro  single- 
cylinder  two-cycle,  three-port  portable  engine;  and  engine  attached  to  u 
five-kw.  generating  set,  four-cylinder,  four-cycle,  stationary. 

1065.  UNrrED  States  Coast  Guard.  Handbook  on  care  and  operation  of 
gasoline  engines.  Washington,  Qovemment  Printing  Ofllce,  1917.  92  pp. 
Includes  chapters  on:  Definitions  of  words  and  terms  used  in  connec- 
tion with  gasoliae  engines;  gasoline — ^what  it  is,  how  it  produces  power, 
precautions  in  handling  it,  and  determination  of  its  values;  and  on  the 
advantages  of  the  gasoline  engine  'over  other  forms  of  power. 

8€£  also  Nos.  663,  682. 

DIESEL  ENGINES. 

1066.  MoBRisoN,  L.  H.  Steam  vs.  oil  engines  for  small  light  plant.  Power, 
vol.  45,  May  15,  1917,  pp.  657-659.  Discusses  advantages  of  semi-Diesel 
engines  as  installed  in  this  sort  of  plant,  and  gives  cost  figurea 

1067.  SxTPiNo,  GioBGio.  Land  and  marine  diesel  engines.  Translated  by  A.  G. 
Bremner  and  James  Richardson.  London:  C.  GrLfin  and  Co.  (Ltd.),  1917. 
2d  ed.,  rev.    326  pp. 

1068.  Wells,  G.  J.,  and  Wallis-Tayleb,  A.  J.  The  diesel  or  slow-combustion 
oil  engine.  New  York,  Van  Nostrand,  1917.  3d  ed.,  rev.  320  pp.  Treatise 
on  the  theory,  design,  and  construction  of  Diesel  engines;  and  discussion 
of  oil  fuels,  their  nature,  composition  and  calorific  values,  their  utilization, 
transportation,  and  storage. 

^ee  aUo  No&  642,  644,  663,  1043,  1062,  1390,  1391,  1393,  1394,  1467. 

OIL  ENGINES. 

1069.  PoTTEB,  A.  A.  OU  engines  as  a  relief  against  coal  prices.  Elec.  World, 
vol  69,  June  9,  1917,  pp.  1100-1103.  Discusses  the  advisability  of  con- 
sidering oil  engines  as  a  means  of  reducing'  labor,  fuel,  and  standby 
expense.    Gives  characteristics  of  various  types,  and  their  different  fields 

'   of  application. 
See  also  No.  1467. 
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CARBURETORS,  VAPORIZERS,  AND  SPRAYERS. 

lOVO.  Automobile.  Depp6  device  uses  heavy  fuels.  Vol.  36,  Apr.  5,  1917,  pp. 
698-099.  Describes  apparatus  for  supplying  gas  to  an  automobile  or 
other  engine  which  combines  the  functions  of  the  carburetor  and  vaporizer, 
and  operates  on  any  mixtures  of  hydrocarbon  oils  above  the  lubricating 
oil  cut 

1071.    Small  power  loss  from  Holley  kerosene  vaporizer.     Vol   37, 

Sept.  27,  1917,  pp.  546-547.    Describes  improvements  in  this  device  and 
reviews  principles  of  its  construction.    See  also  Nos.  1077,  1078. 

1072.  Automotive  Industries.  Fuels  control  engine  design.  Vol.  37,  Nov.  1, 
1917,  pp.  749-750.  Discusses  changes  necessitated  in  truck  engine  desigh 
by  the  descending  quality  of  fuel  of  the  present  day,  problems  of  the  cool- 
ing system,  lubrication,  fuel  supply,  and  carburetion. 

1078.  Bernieb,  Henri.  Why  is  a  carburetor?  Gas  Rev.,  vol.  10,  December, 
1917,  pp.  10-14.     Explains  theory  and  operation  of  carburetors. 

1074.  Beeby,  O.  C.  a  standard  of  carburetor  performance.  S.  A.  E.  Bull., 
vol.  11,  February,  1917,  pp.  556-564;  discussion,  p.  573.  Enumerates 
the  functions  that  a  carburetor  should  perform,  and  describes  tests  eon- 
ducted  at  Purdue  University  to  determine  the  proper  carburetion  of 
petroleum  fuels.     (Also  in  Gas  Engine,  vol.  19,  April,  1917,  pp.  196-200.) 

1075.  Butler,  Edward.  The  vaporizing  of  paraffin  for  high-speed  motors. 
London:  Charles  Griffin  &  Co.  (Ltd.)  Philadelphia:  J.  B.  Llppincott  Co. 
1917.  128  pp.  Discusses  the  use  of  flash-proof,  paraffin  grades  of  oil  fuel 
for  high-speed  motors  of  the  electric  ignition  type.  Chapters  on  petrol 
carburetors,  and  methods  of  vaporizing  paraffin  with  oil  en^es. 

1076.  Engineer.  Air  heater  for  motor-car  carburetors.  Vol.  124,  Nov.  30, 
1917,  p.  480.  Describes  and  illustrates  a  new  type  of  heater  for  heating 
the  air  before  it  enters  the  carburetors  of  motor  car  engines.  The 
atomized  petrol  oomblnes  with  warm  air  and  reaches  the  engine  in  a 
state  of  vapor. 

1077.  Hastings,  D.  T.  The  Holley  vaporizing  system.  Gas  Engine,  voL  19, 
July,  1917,  pp.  319-324.  Paper  read  l)ofore  the  National  Gas  Engine  Associa- 
tion, June,  1917.  Describes  a  system  adapted  for  use  in  internal-combus- 
tion engines  with  kerosene,  distillate,  benzol,  gasoline,  or  any  Uquld 
hydrocarbon  fuel  whose  final  boiling  point  is  not  over  000®  F.  See  also 
Nos.  1071,  1078. 

1078.  HoRSETJSss  Age.  The  Holley  vaporizer.  VoL  40,  June  1,  1917,  p.  112. 
Gives  design,  with  illustration,  and  principle  of  operation  of  a  vaporizer 
permitting  the  use  of  kerosene,  distillate,  benzol,  gasoline,  or  any  hydro- 
carbon with  a  final  boiling  point  below  600°  F.    See  also  Nos.  1071,  1077. 

1079.  Janssen,  W.  a.  New  way  to  bum  crude  oil.  Iron  Age,  vol.  100,  Nov.  1, 
1917,  pp.  1049-1050.  Describes  system  in  which  the  oil,  instead  of  being 
atomized  or  vaporized,  is  gasified  in  a  specially  designed  vaporizer  outside 
of  the  furnace,  and  the  gaseous  product  forced  into  a  combustion  chamber 
under  positive  pressure. 

1080.  Menqes,  T.  C.  a  kerosene  carburetor.  Gas  Engine,  vol.  19,  July,  1917, 
pp.  310-318.  Paper  read  before  the  National  Gas  Engine  Association,  June. 
1917.  Describes  and  explains  principle  of  a  kerosene  carburetor  used  in 
connection  with  a  regular  throttling  governed  four-cycle  engine. 
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1081.  Mock,  F.  C.  A  few  points  on  carburetlon.  S.  A.  E.  Bull.,  vol.  11,  Feb- 
ruary, 1917,  pp.  565-573 ;  discussion,  pp.  573-580.  Discusses  the  volatility  of 
fuels,  the  limitation  of  vapor  content  In  mixture,  actual  conditions  in  the 
intake  system,  present  carburetor  functions,  the  application  of  heat,  and  the 
atomlzation  of  heavy  gasoline. 

1082.    The  fuel  question — ^from  the  driver's  viewi)oint    S.  A.  E.  Bull., 

vol.  12,  June,  1917,  pp.  249-258 ;  discussion,  pp.  258-267.  Reviews  changes 
necessitated  in  engine  and  carburetor  design  by  the  changes  in  fuels  used, 
discusses  the  essential  properties  of  automobile  fuels,  and  the  properties  of 
various  gasolines.    Explains  the  use  of  vapor  tension  apparatus. 

1088.  PE3SCT,  E.  N.  Carburetlon;  the  mixture;  design  for  specific  fuels;  de- 
fective systems  in  use ;  general  remarks  on  practices ;  how  to  tune  a  carbu- 
retor. Gas  Engine,  vol.  19,  February,  1917,  pp.  89-93 ;  March,  pp.  131-139 ; 
August,  pp.  383^388;  September,  pp.  424-^7;  October,  pp.  485-488 ;  Novem- 
ber, pp.  532-534. 

1084.  Scientific  Akebican.  Carburetor  with  spark  plug.  Vol.  117,  Nov.  17, 
1917,  p.  368.    Description,  with  diagram. 

1085.    Practical  kerosene  carburetor.     Vol.  117,  July  .21,  1917,  pp.  48, 

52.  Description,  with  drawing,  of  a  carburetor  clainieil  to  handle  kerosene, 
benzol,  distillate,  or  any  hydrocarbon  with  final  boiling  point  below  600**. 

See  also  Nos.  1055,  1370,  1398. 

PATENTS. 

1086.  Abell,  R.  Carbureting.  English  patent  15071,  Feb.  21,  1917.  Applica- 
tion dated  Oct.  25,  1915. 

1087.  Adam,  J.  C.  Carbureting.  English  patent  104534,  May  9,  1917.  Appli- 
cation 3330,  Mar.  6, 19ia    U.  S.  patent  1241461,  Sept.  25,  1917. 

1088.  Adams,  C.  H.,  and  Rath,  A.  J.  Carbureting.  English  patent  102455, 
Dec  7, 1916.    Application  9245,  June  30,  1916. 

1088.  Adams,  F.  G.    Carburetor.    U.  S.  patent  1242630,  Oct  9, 1917. 

1090.  AHtfiERO,  G.  A.  F.    Carburetor.    U.  S.  patent  1216043,  Feb.  13,  1917. 

1091.  Anderson,  B.  C.  J.    Carburetor.    U.  S.  patent  1230442,  Sept.  11,  1917. 

1092.  Abnold,  Albebt.    Carburetor.    U.  S.  patent  1222589,  Apr.  17,  1917. 
1098.  Ball,  F.  H.,  and  Ball,  F.  O.    Carburetor.    Canadian  patent  181192,  Dec. 

25,  1917. 

1094.  Ball,  F.  O.  Carburetor.  U.  S.  patents  1243479  and  1243480,  Oct.  16, 
1917. 

1095.  Babbabou,  M.  J.  B.  Carburetor  for  explosion  motora  U.  S.  patent 
1228738,  June  6,  1917. 

1096.  Babbeb,  G.  a.,  and  McKnight,  R.  J.  G.  Carburetor.  U.  S.  patent 
1285180,  July  31,  1917. 

1097.  Babuch,  J.  S.    Carburetor.    U.  S.  patent  1213817,  Jan.  30,  1917. 

1098.  Baverey,  Francois.    Carburetor.    Canadian  patent  178.549,  July  31, 1917. 

1099.  Beck,  C.  W.    Carburetor.    U.  S.  patent  1211386,  Jan.  9,  1917. 

1100.  Benjamin,  R.  B.  Carburetor.  U.  S.  patents  1221956,  Apr.  10,  1917,  and 
1225398.  May  8,  1917. 

1101.  Bennett,  A.  C.  Carburetor.  Australian  patent  3658,  Aug.  14,  1917. 
AppUcation  dated  Apr.  5,  1917.    U.  S.  patent  1223662,  Apr.  24,  1917. 

1102.  Beroasse,  p.  H.  Carbureting.  English  patent  15189,  Feb.  21,  1917. 
Application  dated  Oct.  26,  1915. 

1108.    Bergen,  A.  S.    Carburetor.    U.  S.  patent  1212887,  Jan.  16,  1917. 
1104.    Bebriman,  a.  E.    Spray  carburetors.    English  patent  106210,  July  11, 
1917.    Application  12460,  Sept.  2,  1916. 
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HOB.    Bessom,  E.  a.    Carburetor.    U.  S.  patent  1221502,  Apr.  3,  1917. 
lioe.    BnvKS,   Habold.    Carbureting.    English  patent   100076,   Oct   24,    1917. 
Application  12085,  Aug.  26,  1916. 

1107.  BntKiGT,  M.    Carbureting.    English  patent  14425,  Jan.  31,  1917.     Appli- 
•      cation  dated  Oct.  12,  1915. 

1108.  Bland,  Chables.  Carbureting.  English  patent  107884,  Sept  5,  1917. 
Application  13917,  Sept.  30,  1916. 

1109.  BoECKEM,  F.  W.  O.  Carbureting  apparatus.  U.  S.  patent  1214885,  Feb. 
6,  1917. 

1110.  Bbadshaw,  6.  E.  Carbureting.  English  patent  107742,  Sept.  5,  1917. 
Application  3966,  Dec.  18,  1916. 

1111.  Brechin,  M.  Carbureting.  English  patent  103358,  Mar.  21,  1917.  Ap- 
plication 1505,  Feb.  1,  1916. 

1112.  Beinkman,  S.  0.  Carburetor.  U.  S.  patent  1243250,  Oct.  16,  1917. 
Canadian  patent  180879,  Dec.  11,  1917. 

1113.  Bbttton,  K.  B.  Carbureting.  English  patent  13339,  Jan.  10,  1917.  Ap- 
plication dated  Sept.  18,  1915. 

1114.  Bboderick,  E.  N.  Carburetor.  Australian  patent  2843,  Dec.  31,  1917. 
Application  dated  Dec.  19,  1916. 

Ills.  Brown,  Clement.  Carbureting.  English  patents  103872.  application 
2352,  Feb.  16,  1916 ;  106129,  applications  6632  and  9321,  May  9,  1916,  July 
3,  1916. 

1116.  Brown,  R.  M.  Carbureting.  English  patent  108000,  Sept  12, 1917.  Ap- 
plication 8586,  June  17,  1916. 

1117.  Carey,  E.  W.  B.    Carburetor.    New  Zealand  patent  39231,  Nov.  29,  1917. 

1118.  Carle,  Harold.    Carburetor.    U.  S.  patent  1243038,  Oct  16,  1917. 

1119.  Carnell,  H.  G.    Carburetor.    U.  S.  patent  1228294,  May  29,  1917. 

1120.  Carter,  W.  C.    Carburetor.    U.  S.  patent  1222848,  Apr.  17,  1917. 

1121.  Chalker,  C.  E.  Gas  and  air  mixing  device.  U.  S.  patent  1239882,  Sept. 
11,  1917. 

1122.  Clark,  E.  D.  Means  for  converting  kerosene  oil  Into  explosive  gas  for 
internal  combustion  engines.    U.  S.  patent  1211087,  Jan.  2,  1917. 

1123.  Clark,  J.  T.,  and  Ross,  F.  E.  Kerosene  carburetor.  U.  S.  patent  1236267, 
Aug.  7,  1917. 

1124.  Claudel,  C.  H.  Carbureting.  English  patent  105904,  June  27,  1917. 
Application  3733,  Mar.  14,  1917. 

1125.  Clough,  R.  Carbureting.  English  patent  13406,  Jan.  10,  1917.  Appli- 
cation dated  Sept.  21,  1915. 

1126.  Cole,  Don.    Carburetor.    U.  S.  patent  1235188,  July  31,  1917. 

1127.  CoNSTANTiNEsco,  GoQu.  Carbureting.  English  patent  103533,  Mar.  28, 
1917.    Application  1655,  Feb.  3,  1916. 

1128.  CONSTANTINESCO,  GoQu,  and  Haddon,  Walter.  Carbureting.  English 
patent  107411,  Aug.  22,  1917.    Application  8980,  June  26.  1916. 

1129.  Spray  carburetors.  English  patent  106880,  Aug.  1,  1917.  Appli- 
cation 8693,  June  20,  1916. 

1180.  Costa,  Anthony.  Apparatus  for  atomizing  hydrocarbon  fuels.  U.  S. 
patent  1232506,  July  10,  1917. 

1181.    Carburetor.    U.  S.  patent  1233287,  July  10,  1917. 

1182.  CouLOMBE,  J.  C.  Fuel  feeding  and  carbureting  mechanism.  U.  S.  patent 
1246887,  Nov.  20,  1917. 
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methods  of  using  them. 
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fications, and  reviews  results  actually  obtained  in  the  operation  of  Diesel 
engines  with  tar. 

1392.  Smith,  P.  H.  Further  notes  on  coal-tar  distillate  fuel.  Petroleum 
World,  vol.  14,  May,  1917,  pp.  218,  220.  Continuation  of  discussion  in 
earlier  article.    See  also  No.  1398. 

See  aUo  No.  1393. 

1398.    Pilot  ignition  for  Diesel  engines  burning  coal-tar  distillate  fuels. 

Petroleum  World,  vol.  14,  April,  1917,  p.  171.  A  method  suggested  for  esti- 
mating approximately  the  economy  eflPectod  by  changing  the  fuel  of  a  Diesel 
engine  from  crude  oil  to  coal-tar  <llstlllate  and  using  pilot  ignition. 

See  also  No.  1392. 

1394.  Tar  oil  as  fuel  for  Diesel  engines.  Results  of  tests  without  pilot  ignition. 
Petroleum  World,  vol.  14,  June,  1917,  pp.  259-261.  Gives  data  on  the  use  of 
tar  oil  for  Diesel  engines  as  deduced  fnmi  a  comparatively  small  engine 
adjusted  to  burn  tar  oil  without  pilot  ignition. 

PATENTS. 

1896.  *  Heyl,  O.  E.  Liquid  fuels.  English  patent  107454,  July  5.  1917.  Appli- 
cation 10781,  July  31,  1916. 

1896.    Liquid  fuels  for  firing  furnaces  and  for  high-compression  oil 

engines.    English  parent  110023,  Oct.  5, 1917 ;  application  14148,  Oct.  5, 1916. 

OTHER  SUBSTITUTES. 

1897.  Automobile  and  Automottve  Industries.  Coal  gas  as  automobile  fuel. 
Vol.  37,  Oct.  25,  1917,  pp.  726-727.  Gives  substance  of  a  report  of  the 
British  Commercial  Gas  Association,  in  which  the  following  points  were  dis- 
cussed :  Methods  of  storing  the  gas  on  the  vehicle ;  the  effect  of  high  com- 
pression on  the  calorific  value  of  the  gas ;  the  precipitation  of  naphthalene ; 
and  the  equipment  of  charging  stations. 

1398.  J.  W.  G.  B.  The  use  of  parafiln  and  other  petrol  substitutes  in  petrol 
engines.  Petroleum  World,  vol.  14,  December,  1917,  pp.  543-644.  Gives 
points  on  lubrication,  carburetion,  etc.,  when  using  this  kind  of  fuel. 

FATEKT& 

1899.  Axtell,  F.  0.  Motor  spirit  English  patent  109806,  Nov.  21,  1917.  Ap- 
plication 12809,  Sept  6,  1917.  Canadian  patent  180297,  Nov.  13,  1917. 
(Liquid  fuel.) 

1400.  Flint,  J.,  and  Brown,  F.  G.  Liquid  fuel.  Australian  patent  2589,  Nov. 
27,  1917;  application  dated  Nov.  16,  1916.  New  Zealand  patent  39286. 
Dec.  27,  1917.  Alcohol,  coal-tar  naphtha,  or  petroleum  product,  camphor 
and  pine  tar. 
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1401.    PicKAKD,  WnxiAM.     Solid  fuel  for  Internal-combustion  engines.    ESnglish 

patent  106637,  July  25,  1917.    Application  5887,  Oct.  26,  1916. 
1401    Rice,  T.  E.    Gasoline  substitute.    IT.  S.  patent  1230924,  June  26,  1917. 

1403.  Stevens,  W.  H.  Substitute  for  gasoline.  Canadian  patent  181341,  Dec. 
25. 1917, 

1404.  SwANBEBG,  A.  W.  Liquid-fuel  composition  and  process  of  making  the 
same.    U.  S.  patent  1225405,  May  8,  1917. 

1405.  ViDAL,  Raymond.  Method  of  using  heavy  hydrocarbons  as  fuel  in  in- 
ternal-combustion engines.  English  patent  108831,  Apr.  18,  1917.  Applica- 
tion 90,  Jan.  3,  1916.    Swiss  patent  74383,  Feb.  16,  1917. 

See  al90  No.  1075. 

DOMESTIC  HSATINa  AND  COOKINa. 

1406.  Wteb,  &  S.  Low  cost  of  natural-gas  service.  Nat.  Gas  and  Gasoline 
Jour.,  vol.  11.  March,  1917,  pp.  57-59.  Graphic  representation  and  discus- 
sion of  the  cost,  in  cents  per  person,  of  natural  gas  used  in  cooking  a 
meal,  as  compared  with  other  costs  of  the  meal.  Applicable  also  to 
manufactured  gas. 

1407.    Relative  cost  of  natural  gas,  soft  coal,  coal  oil,  gasoline,  and 

electricity  for  cooking.  Based  on  tests  made  in  the  laboratory  of  the  de- 
partment of  home  economics,  Ohio  State  University,  Ck>]umbus,  Ohio.  Co- 
lumbus, 1917.  6  p.  Gives  cost  data  pertaining  to  three  typical  meals 
cooked  with  the  five  different  fuels,  comparison  of  the  cost  of  various  fuels 
required  to  bake  four  loaves  of  white  bread,  and  the  relative  fuel  cost  for 
the  five  different  fuels  in  cooking  the  same  meal.  (See  also  Gas  Age,  vol. 
40,  July  16,  1917,  pp.  69-70.) 

STBVCTTTKAL  VSES  (730). 

PAVEMENT  AND  BOAD  BUILDINa  AND  MAINTENANCE. 

1408.  Blanchabd,  a.  H.  Road  oils  and  tars.  Canadian  Engineer,  vol.  82, 
Apr.  20,  1917,  pp.  348-350.  Considers  their  use  in  connection  with  the 
maintenance  of  stone  and  gravel  roada  Includes,  under  specifications  for 
bituminous  materials,  specifications  for  "  cut-back  "  asqphult 

1409.  Canadian  Enoineeb.  Sulphur  in  road  oils.*  Vol.  32,  Mar.  29,  1917,  pp. 
281-282.  Opinions  concerning  the  effect  of  ^sulphur  on  rubber  and  rubber 
compositions  such  as  are  used  in  tires. 

1410.  Cbobslet,  T.  L.  Sheet  asphalt  pavements.  Trans.  Canadian  Soc.  Civ. 
Eng.,  YoL  81,  part  1, 1917,  pp.  11^141.  Canadian  Engineer,  vol.  82,  Feb.  22, 
1917,  pp.  169-172.  Includes  general  description  of  bitumens  used  for  pave- 
ment work,  and  tests  of  bituminous  materials. 

1411.  Enoinsebino  and  Contracting.  Experimental  oil-limestone  and  sand- 
asphalt  road  constructed  at  Ocala,  Fla.  Vol.  47,  Jan.  8,  1917,  pp.  19-20. 
Description  of  materials,  equipment,  etc.,  for  road  constructed  by  the 
Office  of  Public  Roads  during  1915.  ( See  U.  S.  Department  of  Agriculture 
Bull.  407,  Prof€»8ional  Paper,  Nov.  10,  1916.  Contribution  from  Office  of 
Public  Road&) 

1418.  Glass,  E.  E.  Charts  for  the  use  of  road-oil  inspectors  West.  Eng., 
vol.  8,  September,  1917,  pp.  350-351.  Canadian  Engineer,  vol.  33,  Oct.  4, 
1917,  pp.  301-302.  Gives  five  charts  to  aid  in  solving  the  problems  of 
road-oiling  work. 
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1413.  HuBEB,  W.  Important  details  in  oiling  and  tarring.  Qood  Roads,  new 
series,  vol.  18,  Apr.  14,  1917,  pp.  225-227.  Includes  disrasslon  of  choice  of 
materials  for  use  as  dust  preventives,  and  names  the  necessary  properties. 

1414.  PiEPMEiEB,  B.  H.  Bituminous  surfaces  for  highway  bridge  floors.  lUl- 
nois  Highways,  vol.  4,  May-June,  1917,  pp.  53,  57.  Discusses  the  use  of 
emulsified  asphalt  as  a  coating  for  stone  chips. 

1415.  Richardson,  Cuffobd.  The  colloidal  state  of  matter  In  its  relation  to 
the  asphalt  industry.  Met  and  Ghem.  Ind.,  yoL  17,  Dec.  1,  1917,  pp. 
650-653.  Paper  read  before  the  St  Paul  Engineering  Society,  May,  1917. 
Explains  the  theory  of  an  asphalt  pavement  Discusses  the  importance 
of  surface  phenomena  in  pavement  and  road  making;  surface  area  and 
surface  tension  in  their  relation  to  pavements  and  roads;  colloidal  capaci- 
ties of  various  types  of  bitumens,  and  the  relation  between  colloidal  day 
and  bitumen  as  used  in  road  and  pav^nent  construction. 

1416.    Importance  of  the  relation  of  solid  surfaces  and  liquid  films  in 

some  types  of  engineering  construction.  Paper  read  before  the  Western 
Society  of  Engineers,  Nov.  20,  1916.  Sci.  Am.  SuppL,  voL  88,  Mar.  31, 
1917,  pp.  198-199.  Discusses  the  Importance  of  surface  phenomena  as  they 
relate  to  the  construction  of  asphalt  pavementa 

1417.  Standabd  Oil  Co.  of  Caufobnia.  The  use  of  Oalol  asphaltum  in  pave- 
ment construction.  Bull.  No.  8, 1917.  63  pp.  Includes  descriptions  of  tests 
and  apparatus  used  for  testing  consistency  or  penetration,  solubilities, 
ductility,  volatility,  and  flash  point  of  asphalt 

PATENTS. 

1418.  CowELT^  W.  B.  Bituminous  paving  composition  and  process  of  making 
it    U.  S.  patent  1239160,  Sept.  4,  1917. 

1419.  PoPKESs,  M.  A.  Manufacture  of  plastics.  U.  S.  patents  1240252,  1240253, 
Sept.  18,  1917. 

1420.  Welsh,  F.  H.  Pavement  mixture.  Canadian  patent  177214,  May  22, 
1917. 

Bee  also  Nos.  67,  540,  684,  737,  738,  762.  990, 1465, 146a 

BOOFING  (PATE17TS). 

1421.  Emigh,  O.  R.  Composition  roofing.  U.  S.  patent  1220966»  Mar.  27, 
1917. 

1422.  FoRBEST,  C.  N.  Manufacture  of  flexible  bituminous  roofing  and  water- 
proofing materials.    U.  S.  patent  1211837,  Jan.  9, 1917. 

WATEBPBOOFING  AND  PBESEBVINa  (PATENTS). 

142S.  Barber,  J.  W.  Waterproofing  of  a  flexible  and  porous  material,  such  as 
leather.    English  patent  102813,  Feb.  21, 1917.    Application  64,  Jan.  8, 1916. 

1424.  Gavin,  P.  Coating  composition.  English  patent  105352,  May  31,  1917. 
AppUcation  3018,  Feb.  29,  1916. 

1425.  Heyi^  G.  E.  Creosote-oil  substitute  and  process  of  making  same.  U.  a 
patent  1242188,  Oct.  9,  1917. 

1426.    Wood-preserving  composition.    BngUsh  patent  107911,  Sept  5, 

1917.    AppUcation  16169,  Nov.  10,  1916. 

1427.  Jacobs,  Siegmund.  Liquid  coating  composition.  U.  S.  patmt  1229964. 
June  12,  1917. 


/ 
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14S8.  Keetwrtoht,  O.  H.  Preservative  compositiona  English  patent  109497, 
Not.  1,  1917..  AppUcation  18556,  Sept  25,  1916. 

1429.  McLatjghlo,  Noba.  Composition  for  waterproofing  and  preserving 
leather.    U.  S.  patent  1244062,  Oct.  23, 1917. 

14S0.   Olson,  H.  M.    Waterproofing  composition  and  method  of  making  the 
same.   U.  S.  patent  1242585,  Oct  9, 1917. 
'  14S1.   RoGEBS,  Ebnest.     Liquid  coating  comx)osition.     U.  S.  patent  1244777, 
Oct  90,  1917.    A  paraffin  base  petroleum  and  a  drying  mixture. 

14S1  Sandlant,  Thomas.  Composition  for  finishing  and  dressing  leather  and 
process  of  making  same.    U.  S.  patent  1234494,  July  24,  1917. 

14SS.  ScHBEPFEB,  J.  Waterproofing  and  steam-proofing  surfaces.  Swiss  pat- 
ent 74132,  June  1,  1917. 

See  also  Nos.  736, 1422. 

VAINTB  AKD  PAINT  VEHICLES  (PATENTS). 

1434.  IjkUBiE,  K.  S.  Paints.  English  patent  109951,  Nov.  21,  1917.  Applica- 
tion 7343,  May  22, 1917. 

1485.  TSenqvist,  J.  O.    Oil  for  paint    Swedish  patent  42263,  Mar.  28,  1917. 

LTTBBICATION  (740). 

1486.  Gesneb,  B.  C.  Oils  and  their  use  in  railway  service.  Railway  Rev.,  vol. 
€1,  Aug.  4,  1917,  pp.  154-156.  Explains  the  mechanics  of  lubrication,  and 
discusses  the  lubricating  qualities  of  vegetable,  animal,  and  mineral  oils. 

1487.  National  Petsoleum  News.  War  increases  demand  for  cutting  oils. 
Vol.  9,  August,  1917,  pp.  58,  60,  62.  Discusses  the  use  of  various  kinds  of 
catting  oils,  and  the  development  of  reclaiming  and  filtering  systems  for  the 
used  oils. 

See  8lfo  Nos.  642,  643,  644,  647,  751,  753,  754,  982. 

HEBIdlTAL  AND  FHABMACETTTICAL  (750). 

1488.  Bettkb,  J.  R.  ParaflSn  in  the  treatment  of  wounds  and  bums.  Jour.  Am. 
Med.  Assoc,  vol.  68,  June  16,  1917,  pp.  1801-1802.  Advantages  and  disad- 
vantages of  such  treatment 

1488.  Huix,  A.  J.  The  treatment  of  burns  by  parafiln.  Brit  Med.  Jour.,  Jan. 
13,  1917,  pp.  87-38.  Recommends  a  substitute  for  a  proprietary  mix- 
tare  called  "  ambrine,'*  and  explains  its  application. 

1440.  IivTERSTATE  MEDICAL  JouBNAL.  The  WBX  dressing  of  burns.  Vol.  24, 
April,  1917,  pp.  327-328.  Discusses  the  **  ambrine  "  controversy,  and  gives 
formula  for  simple  paraffin  compound,  and  the  method  of  application. 

1441.  Leech,  P.  N.  "Ambrine**  and  paraflOn  films.  Jour.  Am.  Med.  Assoc., 
VOL  68,  May  19, 1917,  pp.*  1497-1500.  Gives  analysis  of  ambrine  and  other 
proprietary  paraffin  films,  and  discusses  the  necessary  properties  in  parafiins 
used  for  this  purpose. 

1448.  McMtjluen,  G.  G.  A  case  of  severe  third  degree  burns  treated  with 
ambrina  Gen.  Elec  Rev.,  vol.  20,  September,  1917,  pp.  717-722.  Sci.  Am. 
Snppl.,  vol.  85,  Mar.  23,  1918,  pp.  190-191.  Discusses  the  technique  of  the 
treatment  and  reports  a  particular  case.  Gives  r^um6  of  the  literature 
(Hk  the  parafito  treatment  of  bums,  by  H.  R.  Hosmer. 
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1443.  Matas,  Rudolph.  Remarks  on  the  treatment  of  bums  with  paraffin  mix- 
tures as  developed  by  the  experience  of  the  present  European  war.  New 
Orleans  Med.  and  Surg.  Jour.,  vol.  09,  March,  1917,  pp.  677-688.  Reviews 
development  of  various  formulas  and  their  use. 

1444.  PicKL,  P.  Medical  possibilities  of  American  hydrocarbons.  Salt  Lake 
Min.  Rev.,  vol.  19,  Mar.  15,  1917,  pp.  29-90.  Discusses  the  increased  use  of 
American  products  since  the  beginning  of  the  European  war,  such  as  liquid 
petrolatum,  ozokerite,  ceresin,  and  ichthyol,  and  discusses  the  possibility  of 
obtaining  a  supply  of  the  latter  from  American  shale  oils. 

1445.  SoixMAN,  ToBALD.  Developments  in  the  paraffin  treatment  of  bums  and 
other  open  wounds.  Jour.  Am.  Med.  Assoc.,  vol.  68,  June  16,  1917,  pp. 
1799~1§01;  Jour.  Am.  Pharm.  Assoc,  vol.  6,  June,  1917,  pp.  555-562.  Con- 
cludes, after  a  study  of  paraffin  films  for  treatment  of  bums,  that  pure 
paraffin  as  manufactured  by  refineries  and  without  the  addition  of  waxes, 
resins,  or  antiseptics,  is  superior  to  any  of  the  mixtures  so  far  prepared. 
Suggests  the  use  of  liquid  petrolatum  as  a  first  coat  Instead  of  the  melted 
paraffin. 

1446.    Suggested  formulas  for  paraffin  films.    Jour.  Am.  Med.  Assoc., 

vol.  68,  Apr.  7,  1917,  pp.  1037-1040.    Describes  physical  and  mechanical 
properties  of  a  series  of  paraffin  mixtures  used  for  the  treatment  of  bums. 

See  aUo  Nos.  9, 1025. 

CONSTTHFTION,  FINANCES,  BECOBDS,  STATISTICS,  COSTS  (770). 

1447.  Remschel,  R.  Ck)mpetltlon  with  the  oil  engine.  Jour.  Elec.  Power  and 
Gas,  vol.  38,  February,  1917,  pp.  119-120.  Discusses  items  to  be  considered 
In  making  a  comparison  of  the  cost  of  operation  of  oil  engines  and  electric 
motors.    Concludes  that  electric  motors-  are  cheaper. 

1448.  Wales,  R.  L.  Equivalent  cost  of  coal  and  oil  as  fuel.  Power,  vol.  45, 
Mar.  13,  1917,  pp.  347-348.  Chart  for  determining  quickly  the  equivalent 
cost  of  coal  and  oil  fuel,  and  discussion  of  some  of  the  advantages  of  fuel  oil. 

1449.  Wans,  OswALn.  The  working  cost  of  prime  movers.  Engineering,  vol. 
104,  Oct.  26,  1917,  pp.  451-454.  Includes  considerations  of  the  cost  of  fuel 
oil  and  lubricating  oil  in  internal-combustion  installations. 

Hee  also  Nos.  350,  749, 1037, 1047,  1048, 1056, 1058, 1406,  1407. 

FIBEHAZABBS  (780). 

1460.  Elkin,  R.  I.  Eliminating  danger  from  transil  olL  Elec.  World,  vol.  09, 
Feb.  10,  1917,  pp.  283-284.  Discusses  the  use  of  carbon  tetrachloride  and 
other  means. 

HISCELLAHEOTTS  ITSES  (790). 

INSECTICIDES  AND  DISINFECTANTS. 

1461.  Lyman,  Henry.  Sterilization  of  surgeons'  knives  and  scissors  by  heat- 
ing in  liquid  petrolatum.  Jour.  Am.  Med.  Assoc.,  vol.  68,  June  23,  1917,  pp. 
1907-1908.  Tells  how  sharp  Instruments  may  be  heated  in  oil  at  200*  C. 
for  over  half  an  hour,  retain  their  sharpness,  and  at  the  same  time  be  thor- 
oughly sterilized. 

PATENT. 

1462.  Barbett,  J.  B.    Insecticide.    U.  S.  patent  1230648,  June  19,  1917. 
See  also  No.  688w 


UTILIZATION'    (•700).  139 

UAJnnB'ACTXrBED  FUEL  (PATENT). 

145S.  MniXB,  John.  Process  for  manufacturing  fuel.  U.  S.  patent  1241648, 
Oct.  2,  1917. 

DYES  AND  EXPLOSIVES. 

1454.  RrmcAN,  W.  F.  Dyes  and  explosives  from  coal  and  petroleum.  Proc. 
Am.  Mln.  Congress,  vol.  19,  1916  (published  1917),  pp.  524-529.  Discusses 
the  importance  and  possibilities  of  the  dye  industry  In  the  United  States, 
and  its  close  relation  to  the  drugs  and  explosives  industries,  emphasizing  the 
fact  that  they  are  all  produced  from  a  common  type  of  initial  substance, 
whether  solid,  liquid,  or  gaseous,  in  proi)er  blends  or  combinations.  See 
aiso  No.  838. 

PATENT. 

1455.  Smfth,  R.  G.  Manufacture  of  explosives.  U.  S.  patent  1243351,  Oct. 
16,  1917. 

SOAP  (PATENT). 

1455a.  KoiaK,  E.  (Utilization  of  the  naphthenic  acids  present  In  certain  min- 
eral oil  products.)  Selfensleder  Ztg.,  Jahrg.  44,  1917,  pp.  377-378.  Chem. 
Zentr.,  1919,  II,  p.  31.'  Jour.  Soc.  Chem.  Ind.,  vol.  38,  Apr.  30.  1919,  p.  244A. 
Chem.  Abs.,  vol.  13,  Nov.  10,  1919,  p.  2758.  Discusses  utilization  of  the 
sodium  salts  of  the  naphthenic  acids  for  making  soap  suitable  for  the 
dilution  of  soap  stock  or  for  preparing  lubricants  for  drilling  machines. 

145€.  Bazot,  C.  Incorporating  gasoline  in  soap  mass.  French  patent  482013, 
Feb.  13,  1917,  Nov.  18,  1916. 

OTHER  USES. 

PATENTS. 

1457.  CouoHLiN,  M.  F.  Rubber  composition  and  process  of  making  the  same. 
U.  S.  patent  1217157,  Feb.  27,  1917. 

1458.  Lab8Son,*N.    Leather  substitute.    Swedish  patent  42582,  May  30,  1917. 
See  also  Nos.  957,  958. 


LEGISLATION  AND  LEGAL  REGULATION  (800). 

EXPLOSATION,  see  Nos.  40,  41,  42,  122, 190. 

DEVELOPMENT  AND  PBOBTTCTIOir.     ^ 

1469.  Thompson,  J.  W.  Abstracts  of  current  decisions  on  mines  and  mining 
reported  from  May  to  Au^st,  1916.  Bull.  143,  Bureati  of  Mines,  1917. 
71  pp.  Contains  explanation  of  the  effect  of  the  President's  withdrawal 
order,  and  decisions  in  regard  to  oil  locations  and  oil  and  gas  leases. 

1460.    Abstracts  of  current  decisions  on  mines  and  mining  reported 

from  September  to  December,  1916.  Bull.  147,  Bureau  of  Mines,  1917. 
84  pp.  Contains  decisions  in  regard  to  oil  and  gas  lands,  including  ques- 
tions as  to  public  lands  and  their  withdrawal,  oil  and  gas  leases,  transporta- 
tion of  natural  gas,  etc. 

1461.    Abstracts  of  current  decisions  on  mines  and  mining  reported 

from  January  to  April,  1917.  Bull.  152,  Bureau  of  Mines,  1917.  78  pp. 
Contains  decisions  in  regard  to  oil  location,  oil  and  gas  leases,  and  taxation 
of  oil  and  gas. 

1462.    Abstracts  of  current  decisions  on  mines  and  mining  reported 

from  May  to  August,  1917.  Bull.  159,  Bureau  of  Mines,  1917.  110  pp. 
Includes  decisions  as  to  oil  land  withdrawals,  operation  of  wells,  oil  loca- 
tions, oil  and  gas  leases. 

1463.    U.  S.  placer  mining  laws  as  applied  to  oil.    Mining  Congress 

Jour.,  vol.  3,  September,  1917,  pp.  329-831 ;  October,  pp.  357-360. 

1464.  United  States  Geological  Survey.  Petroleum  withdrawals  and  restora- 
tions approved  since  Sept.  30, 1916.  Press  Bull.,  No.  321,  June,  1917.  4  pp. 
List  of  lands  covered*  by  orders  since  the  above  date.  Orders  of  petroleum 
withdrawals  and  restorations  prior  to  Sept.  30,  1916,  are  contained  in 
U.  S.  Geol.  Survey  Bulletin  623,  by  M.  W.  Ball,  1916. 

See  also  Nos.  12,  13,  40,  41.  42,  77,  190,  539. 

Transportation,  Storaob,  and  Distribution,  see  Nos.  190,  1460,  1462, 

Utilization  and  Trade,  «ea  Nos,  12,  18,  39. 
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1468.  AMERICAN  SociETT  FOB  ^ESTiNG  Matesials,  Pboceedtngs.  Report  on 
British  standard  nomenclature  of  bituminous  materials.  Vol.  17,  part  1, 
1917,  pp.  476-482.    Appendix  II  to  report  on  road  materials. 

1466.    Tentative  definitions  of  terms  relating  to  materials  for  roads  and 

pavements.    Vol.  17,  part  1,  1917,  pp.  836-«37. 

1467.  Baixin,  a.  E.  Oil  engine  nomenclature.  Internat.  Marine  Eng.,  vol.  22, 
March.  1917,  pp.  86,  90.  Explains  meaning  and  proper  use  of  terms  "  semi- 
Diesel  ''  and  ''.hot-bulb  '*  or  "  hot-ball." 

1468-1469.  Gas  Engine.  Gas  engine  nomenclature.  Vol.  19,  October,  1017, 
pp.  504-513.  Report  of  the  nomenclature  division  of  the  data  committee  of 
the  National  Gas  Engine  Association,  with  definitions  and  terms  to  be 
accepted.    Includes  terms  relating  to  lubricating  oils  and  fuel  oils. 

See  also  Nos.  4,  737,  1065. 

BIBUOOKAPHIES  (920). 

1470.  AiiKBiGAN  Socnnnr  of  Civil  Engineers,  Proceedings.  Contains  monthly 
list  of  engineering  articles  of  interest    January-December,  1917. 

1471.  Amebican  SodETT  OF  Mechanical  Engineers,  Journal.  Selected  titles 
of  engineering  articles.  Monthly  list.  Includes  sections  on  fuels  and 
firing,  internal-combustion  engineering,  lubrication,  marine  engineering, 
roads,  and  pavements.    January-December,  1917. 

1472.  Chemical  Abstracts.  Easton,  Pa.  Semimonthly.  Contains  abstracts 
of  leading  articles  on  chemical  subjects.  Sections  on  fuels,  gas,  tar,  and 
coke,  and  on  petroleum  and  asphalt. 

1478.  Chemical  Society  of  London,  Journal.  Abstracts  of  chemical  .papers 
published  in  British  and  foreign  journals.  Monthly.  Includes  sections  on 
organic  chemistry,  general  and  physical  chemistry,  inorganic  and  analytical 
chemistry.    January-December,  1917. 

1474.    Journal  and  patent  literature.    Semimonthly  review,  with  short 

ab6tra(Hs.  Sections  on  fuel,  gas,  mineral  oils  and  waxes,  destructive  dis- 
tillation, heating  and  lighting,  tar  and  tar  producta  January-December, 
1917. 

1475.  Ellis,  A.  J.  Bibliography  of  "water  witching."  U.  S.  Geol.  Survey 
Water  Supp.  Paper  416,  1917,  pp.  26-53.  References  arranged  chrono- 
logically. 

1476.  Engineesing  and  Mining  Journal.  The  mining  index.  An  index  of 
current  mining  literature,  published  monthly,  including  articles  on  petro- 
leum and  allied  substances.    January-December,  1917. 

1477.  Industrial  Management.  The  engineering  index.  Monthly  list  of  arti- 
cles from  the  leading  mining  and  engineering  journals.  Arranged  by  sub- 
jects, including  civil  engineering,  mechanical  engineering,  marine  and  naval 
engineering,  mining  and  metallurgy,  etc.  From  these  monthly  lists  the 
Engineering  Index  Annual  for  1917  was  compiled  and  published  by  the 
Engineering  Magazine  Co.,  New  York,  1918.    860  pp. 
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1478.  Journal  of  Industrial  and  Engineering  Chemistry.  New  publications. 
Monthly.  Includes  list  of  new  books  and  r^>orts,  as  well  as  recent  journal 
articles  on  chemical  and  engineering  subJMs. 

1479.  Malcolm,  Wyatt.  Bibliography  of  Canadian  geology  for  1915.  Trans. 
Roy.  Soc.  Canada,  3d  Series,  voL  10,  March,  1917,  section  4,  pp.  131-168. 
References  arranged  by  authors. 

1480.  NicKLES,  J.  M.  Bibliography  of  North  American  geology  for  1916. 
U.  S.  Geol.  Survey  Bull  665, 1917.   172  pp. 

1481.  Notes,  C.  G.,  and  Teich,  L.  D.  The  industrial  arts  index.  Subject 
index  to  a  selected  list  of  engineering  and  trade  periodicals  for  1917. 
Fifth  annual  cumulation.  New  York,  1917.  558  pp.  Contains  references 
to  books  and  articles  on  petroleum  and  allied  substancea 

1482.  OiLDOM.  The  Oildom  index.  A  monthly  list  of  leading  articles  on 
petroleum  and  its  products  and  allied  substances. 

1483.  Pan  American  Record.  Petroleum  in  ancient  literature.  Vol.  2, 
November,  1917,  pp.  8-9.    Gives  references  to  the  Old  Testament. 

1484.  Society  of  Chemical  Industry,  Journal.  Abstracts.  Semimonthly 
abstracts  of  leading  chemical  articles  and  patents,  including  sections  on 
fuels,  gas,  mineral  oils  and  waxes,  destructive  distillation,  heating  and 
lighting,  tar  and  tar  producta 

See  also  Nos.  192,  206,  283,  298,  309,  358,  360a.  379,  473,  1041,  1442, 
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1484a.  Brown's  Directory  or  American  Gas  Companies,  1917.  Compiled  and 
corrected  annually  by  E.  C.  Brown.    New  York,  The  Gas  Age,  1917.    897  pp. 

OTHEE  ABTICLES  AND  FTTBUCATIOirS  (990). 

I486.  Ellis,  A.  J.  The  divining  rod.  A  history  of  water  witching.  U.  S. 
Geol.  Survey  Water  Supp.  Paper  416,  1917,  53  pp.  Gives  history  and  use 
of  this  method  as  a  means  of  locating  water,  oil,  and  minerals.  A  bibli- 
ography on  the  subject,  arranged  chronologically,  is  appended. 

1486.  Frick,  E.  H.,  and  Raymond,  Esther.  Proposed  classification  for  an 
engineering  library.  Proc.  Am.  Soc.  Civil  Bng.,  vol.  43,  December,  1917,  pp. 
2292-2322.  Includes  classification  of  subjects  related  to  petroleum  and 
allied  substances  under  mechanical  engineering,  gas  engineering,  mining 
engineering,  chemical  teclmology  and  manufactures,  and  military  and 
naval  science. 

1487.  James,  H.  Q.  Federal  cooperation  with  the  oil  industry.  ''Proc  Am. 
Mln.  Congress,  vol.  19,  1916  (published  1917),  pp.  491--509.  Reviews  the 
importance  and  possibilities  of  petroleum  and  the  work  of  the  Bureau 
of  Mines  in  aiding  the  industry,  and  urges  further  support  of  this  work 
by  the  Government. 

1488.  Miller,  E.  W.  Condensed  information  about  the  locating  of  metallif- 
erous ores,  petroleum,  natural  gas,  subsoil  water,  etc.,  bjr  electric  pros- 
pecting with  scientific  instruments.     St.  Louis,  Mo.,  1917.    28  pp. 

1489.  Oil  City  Derrick.  The  domain  of  oil  and  gas;  an  Industrial  number 
of  the  Oil  City  Derrick.  Oil  City,  Dec.  15,  1917,  212  pp.  Supplement  to 
the  Oil  City  Derrick.  Cimtains  articles  on  various  phases  of  the  oil  and 
gas  Industries,  and  biographical  sketches  of  prominent  operators. 


PUBLICATIONS  ON  PETROLEUM  TECHNOLOGY. 

A  limited  supply  of  the  following  publications  of  the  Bureau  of 
Mines  has  been  printed  and  is  available  for  free  distribution  until  the 
edition  is  exhausted.  EequestSif  or  all  publications  can  not  be  granted, 
and  to  insure  equitable  distribution  applicants  are  requested  to  limit 
their  selection  to  publications  that  may  be  of  especial  interest  to 
them.  Requests  for  publications  should  be  addressed  to  the  Director, 
Bureau  of  Mines. 

The  Bureau  of  Mines  issues  a  list  showing  all  its  publications 
available  for  free  distribution  as  well  as  those  obtainable  only  from 
the  Superintendent  of  Documents,  Government  Printing  Office,  on 
payment  of  the  price  of  printing.  Interested  persons  should  apply 
to  the  Director,  Bureau  of  Mines,  for  a  copy  of  the  latest  list. 

PUBLICATIONS  AVAILABLE  FOR  FREE  DISTRIBUTION. 

Bulletin  134.  The  use  of  mud-laden  fluid  in  oil  and  gas  weUs,  by  J.  O.  Lewis 
and  \V.  F.  McMurray.    1916.    86  pp.,  3  pis.,  18  figs. 

BuLLirriN  148.  Methods  for  Increasing  the  recovery  from  oil  sands,  by  J.  O. 
Lewis.    1917.     128  pp.,  4  pis.,  32  figs. 

Bulletin  155.    OH  storage  tanks  and  reservoirs,  with  a  brief  discussion  of. 
lo«ges  of  oil  in  storage  and  methods  of  prevention,  by  C.  P.  Bowie.    1917. 
73  pp.,  21  pis. 

Bulletin  163.  Method  of  shutting  off  water  in  oil  and  gas  wells,  by  F.  B. 
Tough.    1918.    122  pp.,  20  pis.,  7  flgs. 

Bulletin  165.  Bibliography  of  petroleum  and  allied  substances  in  1916,  by 
K  H.  Burroughs.    1919.    159  pp. 

Bulletin  170.  Extinguishing  and  preventing  oil  and  gas  fires,  by  C.  P. 
Bowie.    1920.    56  pp.,  20  pis.,  4  figs. 

Bulletin  175.  Experiment  stations  of  the  Bureau  of  Mines,  by  Van  H. 
Mannhig.    1919.     160  pp.,  29  pis.,  2  flgs. 

Technical  Papers  32.  The  cementing  process  of  excluding  water  from  oil 
wells,  as  practiced  In  California,  by  Ralph  Arnold  and  V.  R.  Garflas.  1913. 
12  pp.,  1  Hg. 

Technical  P.apeb  38.  Wastes  in  the  production  and  utilization  of  natural 
pas,  and  methods  for  their  prevention,  by  Ralph  Arnold  and  F.  G.  Clapp. 
1913.   29  pp. 

Technical  Papeb  42.    The  prevention  of  waste  of  oil  and  gas  from  flowing 
vrells  in  California,  with  a  discussion  of  special  methods  used  by  J.  A.  Pollard, 
by  Ralph  Arnold  and  V.  B.  Garflas.    1913.    15  pp.,  2  pis.,  4  flgs. 
Technical  Paper  45.    Waste  of  oil  and  gas  in  Mid-Continent  fields,  by  R.  S. 

Blatqhley.  1914,    54  pp.,  2  pis.,  15  figs. 
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Technical  Papeb  49.  The  flash  point  of  oils,  methods  and  apparatus  for  Its 
determination,  by  I.  C.  Allen  and  A.  S.  Crossfield.    1913.    31  pp.,  2  figs. 

Technical  Paper  66.  Mud-laden  fluid  applied  to  well  drilling,  by  J.  A^  Pollard 
and  A.  G.  Heggem.    1914.    21  pp.,  12  figs. 

Technical  Papeb  68.  Drilling  wells  in  Olilahomn  by  the  mud-laden  fluid 
method,  by  A«  G.  Heggem  and  J.  A.  Pollard.    1914.    27  pp.,  5  figs. 

Technical  Paper  79.  Blectric;  lights  for  oil  and  gas  wells,  by  H.  H.  Clark. 
J  914.    8  pp. 

Technical  Papeb  117.  Quantity  of  gasoline  necessary  to  produce  explosive 
vapors  in  sewel-s,  by  G.  A.  Burrell  and  H.  T.  Boyd.    1916.    18  pp.,  4  figs. 

Technical  Paper  120.  A  bibliography  of  the  chemistry  of  gas  manufacture, 
by  W.  F.  Rittman  and  M.  G.  Whittaker,  compiled  and  arranged  by  M.  S.  Howard. 
1915.    30  pp. 

Technical  Paper  127.    Hazards  in  handling  gasoline,  by  G.  A.  Burrell.     1915. 

12  pp. 

Technical  Paper  131.  The  compressibility  of  natural  gas  at  high  pressures, 
by  G.  A.  Burrell  and  I.  W.  Robertson.    1916.    11  pp.,  2  figs. 

Technical  Paper  158.  Compressibility  of  natural  gas  and  its  constituents, 
with  analyses  of  natural  gas  from  31  cities  in  the  United  States,  by  G.  A.  Burrell 
and  I.  W.  Robertson.    1917.    16  pp.,  9  figs. 

Technical  Paper  161.  Construction  and  operation  of  a  single-tube  cracking 
furnace  for  making  gasoline,  by  C.  P.  Bowie.     1916.     16  pp.,  10  pis. 

Technical  Paper  163.  Physical  and  chemical  properties  of  gasolines  sold 
throughout  the  United  States  during  the  calendar  year  1915,  by  W.  F.  Rittman, 
W.  A.  Jacobs,  and  E.  W.  Dean.    1916.    45  pp.,  4  figs. 

Technical  Paper  181.  Determination  of  unsaturated  hydrocarbons  in  gaso- 
line, by  E.  W.  Dean  and  H.  H.  Hill.    1917.    25  pp. 

Technical  Paper  185.  Use  of  the  interferometer  in  gas  analysis,  by  F.  M. 
Seibert  and  W.  C.  Harpster.    1918.    18  pp.,  1  pi.,  5  figs. 

Technical  Paper  209.  Traps  for  saving  gas  at  oil  wells,  by  W.  R.  Hamilton. 
1919.    34  pp.,  3  pis.,  16  figs. 

Technical  Paper  214.  Motor  gasoline  properties,  laboratory  methods  of  test- 
ing, and  practical  specifications,  by  E.  W.  Dean.    1919.    33  pp.,  2  figs. 

Technical  Paper  216.  Vitiation  of  garage  air  by  automobile  exhaust  gases, 
by  G.  A.  Burrell  and  A.  W.  Ganger.    1919.    12  pp. 

Technical  Paper  232.  Application  of  the  absorption  process  to  recover  gaso- 
line from  the  residual  gases  of  compression  plants,  by  W.  P.  Dykema  and  Roy 
O.  Neal.    1919.    43  pp.,  6  pla,  10  figs. 

Technical  Paper  247.  Perforated  casing  and  screen  pipe  in  oil  wells,  by 
E.  W.  Wagy.    1920.    48  pp.,  6  pis.,  12  figs. 

Technical  Paper  253.  Effects  of  gasoline  removal  on  the  heating  value  of 
natural  gas,  by  D.  B.  Dow.    1920.    23  pp.,  2  figs. 

Technical  Paper  257.  Waste  and  correct  use  of  natural  gas  in  the  home, 
by  S.  S.  Wyer.    1920.    23  pp.,  7  figs. 

PUBLICATIONS  THAT  MAY  BE  OBTAINED  ONLY  THROUGH  THE 
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Bulletin  19.  Physical  and  chemical  properties  of  the  petroleums  of  the  San 
Joaquin  Valley,  Calif.,  by  I.  0.  Allen  and  W.  A.  Jacobs,  with  a  chapter  on  anal- 
yses of  natural  gas  from  the  southern  Calif omia  oil  fields,  ^y  G.  A.  Burrell. 
1911.    60  pp.,  2  pis.,  10  figs.    10  cents. 

Bulletin  32.  Commercial  deductions  from  comparisons  of  gasoline  and  alco- 
hol tests  on  internal-combustion  engines,  by  R.  M.  Strong.  1911.  38  pp.  5 
cents. 
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BuLLKTiN  48.  Oomparatiye  fael  values  of  gasoline  and  denatured  alcohol  In 
iDternal-combustion  engines,  by  R.  M.  Strtmg  and  Lauson  Stone.  1912.  243  pp., 
8  pis.,  32  figs.    20  cents. 

BuLLcnN  65.  Oil  and  gas  wells  through  workable  coal  beds,  papers  and  dls* 
cQsslons,  by  G.  S.  Rlc^  O.  P.  Hood,  and  others.  1913.  101  pp.,  1  pL,  11  figs.  10 
cents. 

BuixKTiN  88.  The  condensation  of  gasoline  from  natural  gas,  by  G  A.  Bur- 
rell,  P.  M.  Seibert,  and  G.  G.  Oberfell.    1915.    106  pp.,  6  pis.,  18  figs.    15  cents. 

BuLLEHN  114.  Manufacture  of  gasoline  and  benzene-toluene  from  petroleum 
and  other  hydrocarbons,  by  W.  F.  Rlttman,  G.  B.  Dutton,  and  E.  W.  Dean,  with 
a  bibliography  compiled  by  M.  S.  Howard.  1916.  268  pp.,  9  pis.,  45  figs.  35 
cents. 

Bulletin  120.  EiXtraction  of  gasoline  from  natural  gas  by  absorption  meth- 
ods, by  G.  A.  BurreU,  P.  M.  Blddison,  and  G.  G.  Oberfell.  1917.  71  pp.,  2  pis., 
15  figs. 

BuLunif  125.  The  analytical  distillation  of  petroleum,  by  W.  F.  Rlttman  and 
E.  W.  Dean.    1916.    79  pp.,  1  pi.,  16  figs.     15  cents. 

BiixEnN  149.  Bibliography  of  petroleum  and  allied  substances — ^1915,  by 
R.  H.  Burroughs.    1917.    147  pp.    15,  cents. 

Bulletin  151.  Recovery  of  gasoline  from  natural  gas  by  compression  and 
refrigeration,  by  W.  P.  Dykema.    1918.    123  pp.,  15  pis.,  15  figs.    25  cents. 

Bulletin  156.  The  Diesel  engine;  Its  fuels  and  Its  uses,  by  Herbert  Haas. 
191&    130  pp.,  16  pis.,  57  figs.    25  cents. 

BuLi£TiN  158.  Cost  accounting  for  oil  producers,  by  C.  G.  Smith.  1917. 
123  pp.    15  cents. 

Bulletin  162.  Removal  of  the  lighter  hydrocarbons  from  petroleum  by  con- 
tinuous distillation,  by  J.  W.  Wadsworth.  1019.  160  pp.,  46  pis.,  45  figs. 
50  cents. 

Bulletin  176.  Recent  developments  In  the  absorption  process  for  recovering 
lawline  from  natural  gas,  by  W.  P.  Dykema.  1919.  90  pp.,  20  pis.,  30  figs. 
25  cents. 

Bulletin  177.  The  decline  and  ultimate  production  of  oil  wells,  with  notes 
on  the  valuation  of  oU  properties,  by  0.  H.  BeaL    1919.    215  pp.,  4  pl&,  80  figs. 

90  cents. 

Bulletin  178-C.  Petroleum  Investigations  and  production  of  helium.  Ad- 
vance chapter  of  Bulletin  178,  War  Work  of  the  Bureau  of  Mines,  by  Van  H. 
Manning.    1919.    i^  63-6a    5  cents. 

Technical  Papbb  3.  Specifications  for  the  purchase  of  fuel  oil  for  the  Gov- 
ernment, with  directions  for  sampling  oil  and  natural  gas,  by  I.  G.  Allen.  1911. 
13  pp.    5  cents. 

Technical  Paper  10.  Liquefied  products  of  natural  gas,  their  properties  and 
uses,  by  I.  C.  Allen  and  G.  A.  BurreU.    1912.    23  pp.    5  cents. 

Technical  Papeb  25.  Methods  for  the  determination  of  water  In  petroleum 
and  its  products,  by  I.  C.  Allen  and  W.  A.  Jacobs.    1912.    13  pp.,  2  figs.    5  cents. 

Technical  Papeb  26.  Methods  for  the  determination  of  the  sulphur  content 
of  fuels,  especially  petroleum  products,  by  I.  C.  Allen  and  I.  W.  Robertson.  1912. 
13  pp.,  1  fig.    5  cents. 

Technical  Papeb  86.    The  preparation  of  specifications  for  petroleum  prod- 
ucts, by  I.  C.  Allen.    1913.    12  pp.    5  cents. 
Technical  Papeb  37.    Heavy  oil  as  fuel  for  Internal-combustion  englneB»  by 

I.  C.  Allen.   1913.    36  pp.    5  cents. 
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Technical  Paper  51.  Possible  causes  of  the  decline  of  oil  wells,  and  sug- 
gests methods  of  prolonging  yield,  by  L.  G.  Huntley.  1913.  32  pp.,  9  figs. 
5  cents. 

Technical  Paper  53.  Proposed  regulations  for  the  drilling  of  oil  and  gas 
wells,  with  comments  thereon,  by  O.  P.  Hood  and  A.  G.  Heggem.  1913.  28  pp., 
2  figs.    5  cents. 

Technical  Paper  57.  A  preliminary  report  on  the  utilization  of  petroleum 
and  natural  gas  in  Wyoming,  by  W.  R.  Calvert,  with  a  discussion  of  the  suit- 
ability of  natural  gas  for  making  gasoline,  by  G.  A.  Burrell.  1913.  23  pp. 
5  cents. 

Technical  Paper  70.  Methods  of  oil  recovery  in  California,  by  Ralph  Arnold 
and  v.  R.  Garfias.    1914.    57  pp.    7  figs.    5  cents. 

Technical  Paper  72.  Problems  of  the  petroleum  industry,  results  of  con- 
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Diesel  engine. 
Compressed  air,   UNe  to  increase  oil 

production 536,  636 

Concrete  reservoir 214 

Condenser,  patents 779,  926,  927,  928 

Conservation,     mining    laws,     Cali- 
fornia   *    229 

United  States 190 

Wyoming 190 

natural     gas.     West     Virginia, 

Oklahoma.  Kansas 80 

oil.  methods 1.  405.  538.  589.  689 

necessity  for  In  U.  S_.-  12,13 

Control  of  wells,  Beaumont,  field 162 

Cracking,  benzene,  reaction  In 672 

Core   oil   for   foundry   use,   require- 
ments of 756 

Cracking,  chemistry  of 836 

gas  oil,  heat  efficiency  of,  appa- 
ratus        723 

gas    oil,    results    of    In    atmos- 
pheres o^  various  gases 757 

gasoline  produced  by,  statistics.         35 

hydrocarbons,   patents 788, 

843.  845.  851 

use  of  electricity  for 831 

importance   of 835.  837 

oil.  apparatus,  and  process,  ex- 
planation of 770 

catalj'tic  process—    889,  800a.  893 
contribution  to  development 

of,  by  Oustav  Egloff—  829,830 
processes     developed     in 
United    States.-.  829,830,832 


160 


BIBLIOGRAPHY  OF  PETROLEUM,  1917. 


Item. 

Cracking,  oil,  Rlttman  process 825 

827,  839.  864 

toluene  from 838 

patents 779, 

783,  793,  808,  810,  842,  844, 
845,  846,  848,  849,  850,  852, 
853-856,  860.  861,  866,  870- 
874,  876-878,  880-882,  884, 
885,  887,  888,  894-897,  899,  900 
solvent    naphtha,    bensene    and 

toluene  from 669 

Crude  oil,  accounting  and  transpor- 
tation.  California 590 

effect  of  exposure  on 765 

gasoline  from,  statistics 36 

ignition  temperature 664 

measurement  of  flow  of 690 

prices  of.  in  United  States 26,29 

process  for  treating,  patent 771 

remedies  for  shortage  of 48 

sulphur  in,  methods  of  determi- 
nation  676,676 

yield   of 691 

Cuba,  oil  industry,  development —  301,  302 


D. 


Decomposition,  oil,  process,  patent —       841 

Deep   sand.   West  Virginia,  oil  and 

gas    in 87 

Dehydration  of  oils,  patents.  772,  773,  775 

Deodorizatlon,    of    volatile    organic 

bodies,   patent 988 

Dephlegmation,  apparatus,  patents  794.  795 

Depp^  device,  for  heavy  fuel  oils 1070 

Density  of  oil,  determination 636 

Derricks,  use  in  California 463 

Desulphuration,  hydrocarbons,  proc- 
ess  971,072,973 

Diesel  engine,  care  of 1062 

construction  and  design  of 1068 

fuel,  requirements  of 1068 

use  of  tar-oil  in 1390-1394 

lubrication  of 642 

stationary  and  marine,  descrip- 
tion   of . 1067 

use  in  power  plant 1066 

Directories,  gas  companies 1484a 

oil  and  gas  produced  in  Michi- 
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Explosives,  hazards  from,  in  drilling, 

Oklahoma 141 

ingredients  of,  sources  of 768 

manufacture,  from  toluene 838 

patent 1455 

relation  to  dye  industry 1454 

transportation      of,      accidents 

from 610 

nses  In  shooting  oil  wells 503 

Exports,  oil,  United  States  to  Porto 

Rico 306 

See    idgo    Countries    and    sub- 
stances named. 


F. 


Falkland  Islands,  geology,  oil  produc- 
tion   806 

Fair  storage  system 589 

Fats,  chemical  analysis,  manual 720 

FQter,  for  fuel  oil.  patents 986,  987 

for  oil.  fuller's  earth 719 

Filtration,  cutting  oils,  Peterson  ap- 
paratus    982 

oils,    compared    to    acid    treat- 
ment   961 

practice  in  oil  industry 981 

Fires— oil  fields,  losses 614 

prevention    of,    In    tanks,    pat- 

ente 618,  627 

extinguishing,  at  oil  wells 613 

Blundell  system 616 

foamite  system 617 

Holmes  system 616 

of,  patents.  621,  622,  628,  629, 681 

Flash  point,   tests,   lubricating  oils, 

apparatus 721 

tester  for 1 717 

Florida,  oil  indications,  Indian  River.  241 
Formaldehyde,     condensation     prod- 
ucts, process,  patent 958 

Prance,  fuel  oil  resources 852 

Fuel  gas,  production,  method,  patent.  908 

Fuel,  liquid,  Prance,  resources 862 

Ignition  points 663 

manufacture  of,  patents 1399, 

1400, 1463 

storage,  patents 566,  676, 583 

substitutes  for,  progress  in 

obtaining 1385 

127128°— 20 11 


Item. 

Fuel  oil,  analyses 154, 704, 1035 

bibliography 1041 

burners  for 1037 

California,  properties  of,  speci- 

flscations   for 1039 

cost,  compared  with  coal 1046, 

1448, 1449 

compared  with  electricity 1057 

discussion  of 1037 

costs  and   practicability,  in  en- 
gines  .  1056 

dispensing  apparatus,  patent 632 

filter,  patent 80S 

heating  of,  Texas 154 

prices « 29 

production  and  use 1041 
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Gasoline,  absorption  plants  for  manu- 
facture  of,   operation 1000- 

1004. 1008 

acid  treatment,  waste  in 960,  961 

analyses  of  commercial  oils —  696,  746 
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testing  of 718, 750 
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soap  manufacture 1455a 
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Natural  gas,  analysis 104,  703 
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in  boiler 1036 
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in  burning  lime 343 

in  cooking 1406, 1407 

in  United   States 4 

industrial 1046 

boiler  plant  using 1086 

Bowdoin  Dome,  Montana 175 

compressibility 742 
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occurrence 4,  79, 196,  266,  272 

See  also  Countries  and  States  named, 
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properties  of 4 
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Internal  combustion  en- 
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Oil  farms,  lighting  of 634 

Oil  fields,  brines,  origin  of 52,  54,  84 

development   of,    in    United 
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See  also  States  named. 

fires  in,  extinguishing 613 

protection  of,  lights  for 634 

salt  domes,  origin  of 62 

Oil   fuel,  use  in  high-speed  motors, 

paraffin  grades 1075 

See  also  Fuel  oil. 
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manufacture,  patents 902-906i 
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cisions    1460-1462 

Oil  leasing  bill,  report  on 40 


Item. 

Oil  refining,  processes 10 
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Ontario.   Canada,   geology 263 

Operators,  oil  and  gas,  biographies —  1489 
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emulsification  of,  patents 991,  992 
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Peat,  distillation,  patent 925 
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flooding  of 83 
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United  States,  statistics.       378 
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systems.     See  States  named. 
Pipe-line  transportation,  oil.  United 

States 543 
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Appalachian   field,   statistics 50 

California.-^ 226 

Great  Britain,  statistics 270,  324 

methods 405 
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840,  962,  978 

equipment 88 

use  of  concrete 1029 

explosives  from  petroleum 888 
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Item. 
Refining,  lossea  of  f^aAoline  in,  reme- 
dies for 1027 

processes,  description  of 34 

patents 405, 

770,  804,  823,  879,  963,  969 

Sberman _^ 806 

Trumble 807 

production    of   gasoline,    statis- 
tics     37 

products , 34 

from  crude  oil,  percentages  36 

United   States,   statistics 10, 

33,  34,  88.  1028 

Reservoir,  concrete 214,  1029 

Reslduums,  oil,  saponification  values  711 

Resources  of  oil,  United  States 2 

Road  materials,  asphalt 738, 

739,  762,  1410,  1411 

bituminous 684,  737 

discussion  of 686 

dust  preventives  in 1413 

oils  and  tars 1408 

nomenclature  of 1466 

oil-limestone 1411 

specifications  for 737,  739 

sulphur  in 1409 

Bond  inspection,  charts  for 1412 

need  for 761 

Roofing  material,  patents 1421,  1422 

Roumanla,  oil  fields,  destruction  of 

by   Germans 341 

restoration  of 840 

oil  Industry 338,  330 

statistics 339 

oil  resources  and  needs 337 

salt  domes,  oil  producing 317 

Roystone,  Pa.,  natural  gas,  pumping 

station   85 

Rubber  composition^  patent 1457 

Russia,  geology,  Aspheron 343,  344 

Bebe-Bibat 347 

medicinal  mineral  oils 9 

natural  gas,  use  of 343 

oil,  as  fuel  on  railways 350 

occurrence,   Aspheron 344 

Terskl    Province 346 

production,  hand-dug 348,  349 

resources  and   needs 337 

oil  industry,  Baku 842 

development 342 

statistics 361 

8. 

Salt  domes,  Europe,  northwestern 317 

geology 158 

Gulf  Coast,  prospecting 160 

Roumanla 317 

Sampler,  oil,  device,  patent 530 

Sandstone,  pore  space  of 633 

San     Joaquin     Valley,     California, 
analy8^s      of     oil     field 

waters . 211 

Saponification  values,  oil,  reslduums.  711 
Scotland,  coal  seams  as   related   to 

oil  shale 820 


Item. 

Scotland,  oil-shale  and  coal  beds 830 

oll-8haIe    Industry 323,325,331 

production,    statistics 335 

Bee  also  Oil-shale. 
Semi-Diesel,   meaning  of  term 1467 

Shale,  See  Oil-shale. 

Shale  oil,   ignition  temperature 664 

origin   of 6 

Soap,    manufacture,    patent 1456 

use  of  napthenic  adds 1455a 

petroleum,  alkali  in 764 

Solar  oil,  cracking 890a 

South  Africa,  bitumen  resources 369 

g<»ology 367a,  367b,  368a,  368b 

natural-gas    resources 869 

oil  resources 369 

oil-shales 36Sb,  3»>0 

South  America,  geology 306 

oil  production,   statistics 1,  306,  807 

See  alBO  Countries  named. 

Specific  gravity,  gas,  determination, 

apparatus 708 

oils,    determination 716 

Specific    gravity,    balance,    of    gas, 

density,  determination  of-  699 
Specific  heats,  oils,  determination  of_  712 
Spindle  Top,  gusher,  Texas,  control 

of 162 

Still,  patents  for 785.  786,  859 

Storage,  gasoline.  losses 588 

tank  and  filter,  patent 5SC 

oil,  Farr  system 589 

methods 227,  405,  5S5 

development,  United  States.       543 

losses,  prevention  of 564 

Mexico,  Ixhuatlan  field,  fa- 
cilities at 279 

stocks,  statistics 38 

fuel  oil,  methods 1037, 1041 

precautions 611 

Storage    ships,    construction,     rein- 
forced concrete,  for 574 

Storage  tanks,  construction,   dimen- 
sions         568 

methods 565 

earthwork  required  for_.t 567 

reinforced  concrete  for 574 

discharging  apparatus,  patent 581 

for  bunker  oil.  submarine  vessel, 

patent 576 

for  oil,  concrete 570 

for  crude  oil,  patent 575,  625 

for  lubricating  oil,  patent 569 

for  road  oil,  concrete 573 

protection  of,  patents-t.  618,  619, 624 

Sulphur,  effect  of  on  oxidation '967 

in    California    oil,    relation    to 

gravity  of  oil 216 

in  crude  oil,  determination  of.  675,  676 

in  mineral  oils,  percentage 677 

in  motor  spirit 75<) 

removal  of,  from  petroleum 971- 

973, 977 
Sulphur     monochlorlde,     action     on 

bitumens  and  tars 681 

Sulphuric  acid  action  on  petroleum 635 
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Item. 

Solphnrlc  acid  number,  oils,  deter- 
minatioiif  metbod,  appa- 
ratus         712 

Snlphurons    petroleum,    microscopic 

inflpection 635 

Switzerland,  occurrence  of  asphalt 356a 

Syotbetic  crude  petroleum,  proc- 
ess of  making,  patent 876 

T. 

Tanks,  construction,  methods 565,  567 

oil,  Are  extinction 621 

flre  prevention,  patent 626 

patents 566, 

577-579.  582-584,  620,  626.  630 

shipment  of 612 

storage,  description  of 570-573 

See  aleo  Storage  tanks. 
Tank   cars,    classification,    specifica- 
tions         556 

construction,  rules  for 556 

improvement  of,  patents 557, 

558,  559 
Tank   steamers,    classification,    con- 
struction, rules 633 

Technology,  oils,  handbook 659 

Tar,  distillation,  patents 809,815.817 

ignition   temperatures 664 

treating   for   use   as   lubricant, 

patent 1018 

use,  in  making  benzol 355 

as  fuel 1388,1391-1394 

patents 1396,  1396 

Tarry  materials,  parafiin  in,  deter- 
mination         722 

Taxation,  oil  and  gas,  legal  de- 
cisions  on 1461 

Temperature,  effect  of,  on  asphalts 692 

on  formation  of  light  oils 911 

on  waxes 692 

Tennessee,  geology 245-248 

Olenmary  well,  statistics 245 

new  gas  wells 16 

oil   indications.    Highland    Rim 

area 247 

Waynesboro   quadrangle 246 

Tests,  bituminous  materials,  appa- 
ratus         706 

flash  point,  apparatus,  Tagliabue 

closed  cup 717 

gas 73. 104,  259,  703 

gasoline,  for  motor  use 746,  747 

lubricants,    machine    at    United 

States  Naval  Academy 714 

lubricating  oils 702 

natural  gas  for  gasoline 713 

light  oils  in  war 718 

oil    products 702 

Texas,  analyses,  oil  and  gas,  Corsl- 

cana    field 150 

fuels 154 

Beaumont  gusher 162 

Culberson  County,  lubricants 151 

drilling  operations 163, 164 

fuels,  oil  and  gas,  statistics.^ 154 

geology 147-153,165  | 


Item. 
Texas,    oil,    indications,    Anderson 

County 165 

Austin   County 165 

Glass    Mountains 152 

Washington  County 165 

Wise  County 148 

occurrence,    Colorado    coal 

field 149 

production  statistics-  121, 155, 164 

Corsicana  field 150 

mineral  land  laws 156 

new  gas  wells 16 

Panhandle,  pipe-line  statistics..  23 
Thermal  decomposition,  oil,  benzene, 

and  toluene  from 768 

Bee  also  Cracking. 

Thermal  values,  oils,  method,  appa- 
ratus   712 

See  also  Heating  values. 

Toluene,  combustion  heat  of 667 

for  high  explosives,  source  of 768 

formation,  as  related  to  tempera- 
ture   911 

nitration  of,  process,  patent 944 

production,  by  cracking  petro- 
leum   825,  830 

Traction  engines,  economy  of 1056 

use  of  kerosene  in 1371 

Transil    oil,    elimination    of   danger 

from 1450 

Transportation,  crude  oil 550 

measuring  and  accounting, 

methods 590 

fires  and  accidents  with  in- 
flammable liquids,  statis- 
tics    610 

of  automobile  tanks* . 612 

oil,  improved  tank  patents 560-563 

pipe-line,     proposed    trans- 
Atlantic 544 

United   States 543 

Bee  Pipefelinea. 

tank  cars,  classification 556 

large,  for  fuel  oil 555 

Trinidad,  asphalt 827 

oil    fields 827 

Turpentine,    detection    in    light   pe- 
troleum   6T0 

U. 

Utah,    gasoline,    from    natural    bi- 
tumens    173 

oil,   occurrence 180 

oil-shale,  location,  extent,  char- 
acter    6 

ozokerite  in 181 

United   States,   conservation  of  oil, 

necessity  for ' 12 

fuel  oil 13 

early  oil  wells 8 

fuel  oil  processes 832 

medicinal  mineral  oils 9 

natural  gas,  new  companies  in.  20 

prices 28t,  81 
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Item. 
United   States,   nayal  petroleum   re- 

Berves,  status  of 12 

oil,  exports 19 

to  Mexico,  statistics..       289 

new  companies  in 21 

prices 28»  91 

oil   refineries 10 

oil   resources 2 

oil  and  gas  statistics 18,  32 

Bee     aUo     Countries     and 
States  named. 

pipe-line    statistics 24 

useful  minerals  of 4 

United  States  Congress,  Committee 
on  Gen«>al  Leasing  Bill, 
report  of  special  Joint 
committee      on      general 

leasing   bill 42 

Committee  on  Mines  and  Min- 
ing, report  on  regulation 

of   exi^losives 89 

Senate  Committee  on  Public 
Lands,  report  on  leasing 

of  oil  lands 41 

Committee  on  Public  Lands,  re- 
port on  leasing  of  coal, 
oil,  «nd  gas  lands 40 

V. 

Vaseline,  detection  in  fish  oil 678 

Venezuela,   geology 306 

oil,  production  statistics 806 

asphalt,      exports      to      United 

States 816 

Vlscoslmeter,  descriptions  of 693, 

693a,  695 

patents \ 725,  726,  728 

short  tube 653a 

Viscosity,  determination,  method,  ap- 
paratus, patent 731 

measorement  of 653a,  693a,  710 

natural    gas,    ratio   <o    specific 

heats 748 

W. 

War,  supply  of  oil  for 45 

Wash  oils,  distillation,  patent 816 

Washington,     oil     drilling,      Mount 

Olympus 233 

Water,  analyses 211,212 

chemical    relations    of,    in    oil 

fields 212 

connate,  in  oil  sands,  origin  of 53,  54 

use  to  stimulate  oil  production.         83 

relation  to  oil  sands 52-56 

Waterproofing,  and  preserving,  pat- 
ents.  1428, 1424-1433 

with  asphalt,  specifications 736 

Water  witching,  bibliography  of.   1475, 1485 

Waxes,  chemical  analysis,  manual 720 

Weighing,  oils,  yolatile,  apparatus.       701 


Item. 

Welding,  Oxweld  process 646 

oxy<acetylene     method,     statia- 

tlcs 547,  548 

Wells,  control  of 162,502 

deep,  McDonald,  Pa 82 

Pennsylvania  and  West  Vir- 
ginia    81 

Spur,  Tex 153 

drilling  of 17 

Bee   also   Drilling  oil   and 
gas  wells. 

flooding  for  dormant  oil 83 

hand-dug.    Japan 365,866 

Russia 349 

oil,  cleaning,  device,  patents.  521,  522 

equipment,    patents 525-528 

paging,   plan 529 

heating,    patent 523 

operating  system 506 

oil  and  gas,  drilling,  mapping, 

plugging,  Ohio  law 77 

In  coal  fields 78 

Ohio  law 80 

inspection,  California  law.  504 

statistics 17 

Bee  aleo  Countries  and  States 
named ;    Gas   wells ;    Oil 
wells. 
West     Indies,     asphalt,     production 

statistics 297 

Barbados,  oil  indications 298 

Cuba,  first  oil  well 299 

oil-well  operations 800 

oil  production  statistics 297 

Porto    Rico,    oil    Imports    from 

United    States 306 

Trinidad  asphalt,  properties  of.  304 
West  Virginia   brines,   origin   of,  in 

oil  fields 84 

natural   gas,   conservation 89 

deep  drilling,  for  statistics.  81 

new  gas   wells . 16 

occurrence  of  oil  and  gas  sands.  86 

oil  and  gas  pools,  map 90 

geology,    Clay,    Braxton    Coun- 
ties   86 

Withdrawals,   and    restorations,   pe- 
troleum lands.  United 

States 1464 

Wyoming,  gasoline  law 191 

geology 182-184,186-188,192 

mining  laws,  oil  and  gas 190 

oil.  Indications 182,  183, 192 

production     and     industry, 

statistics 185 

oil  land   conditions 122 


X. 


Xylene,    formation    of,    aCTected    by 

temperature 911 

produced  by  cracking  petroleum.      830 
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ABSTRACTS  OF  CURRENT  DECISIONS  ON  MINES  AND 
MINING,  JANUARY  TO  MAY,  1919. 


By  J.  W.  Thompson, 


MINERALS  AND  MINERAL  LANDS. 

MDTBBALS. 
MEANING   OF  TERM. 

The  tenn  ''minerals"  when  used  in  grants  or  in  reservations  or 
instruments  of  conveyance  is  not  limited  to  metals  or  metalliferous 
deposits,  whether  contained  in  veins  that  have  well-defined  walls  or 
in  beds  or  deposits  that  are  irregular  and  are  found  at  or  near  the 
surface  or  otherwise. 

Byron  v.  Utah  Copper  CJo., Utah ,  178  Pacific  53,  p.  56. 

The  term  '' mineral"  in  its  conmoiercial  sense  has  been  defined  as 
any  organic  substance  found  in  nature  having  sufficient  value  sepa* 
rate  from  its  situs  as  part  of  the  earth  to  be  mined,  quarried,  or  dug 
for  its  own  sake  or  its  own  specific  use. 

Rockhouae  Fork  Land  Co.  v.  Raleigh  Brick  A  Tile  Co., W.  Va. ,  97  South- 
eastern 684,  p.  685. 

CONSTBUCTION   AND  MEANING. 

It  can  not  be  said  that  the  term  '^ minerals"  includes  only  such 
substances  as  are  procured  by  tunnelling  and  shafting,  as  much  gold 
is  procured  by  placer  mining  and  rich  deposits  of  manganese  and 
other  like  ores  are  found  upon  the  surface  of  the  earth  and  are  some- 
times obtained  without  either  quarrying  or  mining. 

Rockhouae  Fork  Land  Co.  v.  Raleigh  Brick  <Sc  Tile  Co., W.  Va. ,  97  South- 
eastern 684,  p.  685. 

GRANITE  AS  MINERAL. 

It  has  been  determined  that  granite  was  included  in  a  grant  of 
minerals. 

Rockhouee  Fork  Land  Co.  v.  Raleigh  Brick  <Sc  Tile  Co., W.  Va. ,  97  South 

eastern  684,  p.  685. 
See  Armstrong  v.  Lake  Champlain  Granite  Co.,  147  N.  Y.  495, 42  Northeastern  186. 
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OIL   A   MINERAL. 

Petroleum  or  mineral  oil  is  within  the  meaning  of  the  term  "min- 
eral" as  it  was  used  in  the  act  of  Congress  (act  of  July  27,  1866, 
14  Stats.  292)  reserving  mineral  lands  from  railroad  land  grants. 

Cheino  Land  d  Water  Co.  v.  Hamaker, CaL  App. ,  178  Pacific  738,  p.  739 

OIL   AND  GAS — ^NATURE — CONSTRUCTION  OF   CONTRACT. 

Oil  and  gas  are  furtive,  migratory  and  self-transmissive  minerals, 
and  because  of  these  characteristics  or  qualities  contracts  and  rights 
relating  thereto  require  the  application  of  principles  different  in 
many  respects  from  those  applicable  to  other  minerals  that  are  not 
affected  with  such  characteristics. 

Rechard  v.  Cowley, Ala. ,  80  Southern  419,  p.  420. 

SUBSTANCES   DEFINED   AS   MINERALS. 

It  has  been  variously  held  by  courts  that  stone  used  for  road 
making  and  paving,  limestone,  flintstone,  slate,  clay,  and  other  like 
materials  are  minerals.  But  the  determination  may  depend  upon 
the  language  used  by  the  parties  in  the  grant  as  reflecting  their 
intention. 

Rockhouse  Fork  Land  Co.  v.  Raleigh  Brick  &  Tile  Co., W.  Va. ,  97  South- 
eastern 684,  p.  685. 

ORES   REMOVED  BY   COTENANT — ^DUTY  TO   ACCOUNT — LIABILTTT. 

It  is  the  duty  of  a  coowner  of  a  mining  claim  to  keep  th^  ore  mitied 

from  the  joint  claim  separate  from  other  ore,  and  to  keep  an  account 

of  the  ore  mined  and  of  its  proceeds,  and  promptly  to  account  for  and 

pay  to  the  coowner  his  just  share  of  the  proceeds.     Failing  to  do  this 

the  operating  coowner  can  receive  no  profits  from  his   wrongfid 

treatment  of  the  ore  and  the  other  coownez:  is  entitled  to  receive  the 

just  value  of  his  property  and  its  income.     If  in  an  action  to  account 

the  issues  are  rendered  uncertain  or  doubtful  by  reason  of  the  failure 

of  the  mining  coowner  to  discharge  his  duties  or  by  his  confusion 

of  the  ores  mined  from  the  joint  claim  with  those  mined  by  him  from 

other  sources,  then  the  issues  must  be  resolved  against  the  wrongdoer. 
Silver  King  Coalition  Mines  v.  Conklin  Min.  Co.,  255  Federal  740,  p.  743. 

SHIPMENT    OF    ORE — LIABILITY    OP    CARRIER — DUTY    OF    CARRIER    TO 

DELIVER  TO   OWNER. 

A  railroad  company  as  a  common  carrier  received  arid  shipped  a 
certain  quantity  of  ore.  Before  the  ore  was  received  for  shipment  the 
alleged  real  owner  notified  the  railroad  company  that  the  ore  would 
be  tendered  for  shipment,  but  that  it  had  been  stolen  and  was  in 
fact  his  property.    Ordinarily,  a  common  carrier  is  guilty  of  no  con- 
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version  where  it  receives  property  from  one  no|;  rightfully  entitled  to 
possession  and,  acting  as  a  mere  conduit,  delivers  the  property  in 
pursuance  of  the  bailment  if  this  is  done  without  notice.  But  if  a 
carrier  has  received  notice  of  the  rightful  ownership  of  the  goods  its 
status  is  altered  and  it  acts  at  its  peril.  It  was  the  duty  of  the  carrier 
to  deliver  the  ore  to  the  rightful  owner  and  the  performance  of  that 
duty  will  not  be  adjudged  to  be  tortious  as  against  a  bailor  having  no 
title.  The  delivery  of  the  ore  to  the  rightful  owner  would  be  a  com- 
plete defense  in  an  action  by  the  wrongful  bailor  against  the  carrier. 

Dixon  V.  Southern  Pacific  Co., Nev. ,  177  Pacific  14  (rehearing). 

See  Dickson  v.  Southern  Pacific  Co., Nev. ,  172  Pacific  368.  (Bulletin  172, 

p.  6.) 

ORE — SHIPMENT — LIABILITY     OF     CARRIER — DESCRIPTION     OF     ORE — 

WAIVER. 

The  owner  of  certain  ore  notified  a  railroad  company  that  a  quan- 
tity of  ore  would  be  delivered  to  it  for  shipment  by  a  third  person, 
and  further  notified  the  company  that  the  ore  had  been  stolen  and 
that  it  was  in  fact  his  property.  The  company  declared  its  intentioa 
puiHuant  to  its  common  law  duty  to  sbip  the  ore  if  properly  offered. 
When  the  ore  was  offered  for  shipment  the  railroad  company  re- 
quired and  received  an  affidavit  froai  the  possessor  to  the  fact  that 
he  was  the  real  owner  and  thereupon  shipped  and  delivered  the  ore 
according  to  his  order.  In  an  action  by  the  real  owner  against  the 
carrier  for  conversion  and  for  d  amines  the  railroad  company  could 
Mt.  defending!  the  ground  that  the  description  of  the  ore  was  too 
indefinite  and  uncertain  to  charge  it  with  knowledge  of  the  rights  of 
the  real  owner.  Tbe  avowal  of  the  company  to  ship  the  ore  if  ten- 
dered and  basing  its  decision  on  its  legal  rights  rather  than  upon  the 
indefinite  descriptionrof  which  it  made  no  complaint  at  the  time,  the 
company  waived  the  riglit  to  insist  that  the  description  of  the  ore 
was  too  indefinite  and  uncertain  to  charge  it  with  knowledge  of  tlio 
real  owner  of  the  ore. 

Dixon  V.  Southern  Pacific  Co., Nev. ,  177  Pacific  14,  p.  16.    (Rehearing.) 

REMOVAL   OF   MINERALS — CONTEMPT   OF   COURT. 

In  an  action  of  trespass  for  mining  and  removing  minerals  a  witness 
can  not  be  adjudged  guilty  of  contempt  of  court  for  refusing  to  answer 
immaterifd  questions,  but  he  may  be  adjudged  in  contempt  of  court 
and  punished  for  refusing  to  answer  an  inquiry  as  to  how  much  gold 
he  had  seen  the  defendant  and  his  employees  dean  up,  as  the  question 
was  directly  pertinent  to  the  issue. 

Kimball  v.  Superior  Court, Cal.  App. ,  177  Pacific  48S. 
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MINGLING  GOLD   WITH   GOLD-BEARING  ORE — INDICTMENT — ITIAITD, 

An  indictment  charged  that  the  accused  willfully  and  unlawfully 
and  feloniously  mingled  gold  with  samples  of  gold-hearing  ore  taken 
from  a  test  hole  on  placer  ground  and  did  thereby  change  the  value 
of  the  gold-bearing  ore  with  intent  to  deceive  and  defraud  certain 
named  persons.  The  indictment  followed  the  Arizona  statute  and 
the  offense  is  purely  statutory  and  the  time,  place,  and  circumstances 
are  stated  with  certainty,  and  an  indictment  is  sufficient  when  it 
describes  the  offense  substantially  in  the  language  of  the  statute. 

Martinez  v.  State, Ariz. ,  176  Pacific  582,  p.  583. 

MIKEBAL  LANDS— SALE   AND  CONVEY ANCE. 
CONSTRUCTION  OF  DEED— MINERALS   INCLUDED, 

A  deed  conveying  mineral  lands  granted  the  privilege  to  use  so 
much  of  the  stone  and  water  as  might  be  necessary  or  desirable  for 
the  operation  of  a  coal  mine  or  mineral  plant,  including  the  right  to 
enter  upon  the  land,  mine,  excavate,  and  remove  the  coal  ^d  to 
make  and  maintain  roads,  excavations,  ways,  shafts,  drains,  and 
openings  necessary  and  convenient  for  mining  coal  and  other  minerals, 
and  the  rights  and  privileges  to  run  with  the  coal  and  minerals. 
Under  this  grant  it  is  clear  that  it  was  within  the  contemplation  of  the 
parties  that  the  minerals  gi*anted  were  such  as  it  was  necessary  to 
mine  either  by  tunnel  or  by  sinking  shafts  and  the  cohreyanoe  is 
limited  to  such  minerals  as  may  be  secured  by  the  ordinary  proceed 
of  mining.  As  against  this  grant  a  subsequent  purcbaisar  of  the 
siirface  had  the  right  to  dig  and  remove  a  seam  of  clay  valuable  for 
the  purpose  of  manufiicturing  brick,  though  such  seam  of  clay  was 
not  a  part  of  the  soil  used  for  agricultural  purposes.  The  seam  of  clay 
was  held  not  to  be  within  the  terms  of  the  mineral  grant. 

Rockhouse  Fork  Land  Co.  v.  Raleigh  Brick  A  Tile  Co., W.  Va. ,  97  South- 
eastern 684,  p.  686. 

OPTION   AGREEMENT  TO   PURCHASE. 

An  option  or  a  contract  to  purchase  certain  mineral  lands  provided 
for  the  payment  of  a  stated  sima  on  or  before  a  certain  fixed  date. 
There  was  no  valid  offer  to  perform  the  agreement  and  there  was 
nothing  to  show  that  the  purchaser  was  able  to  perform  and  pay  the 
amount  stipulated  before  or  at  the  date  named  and  the  purchaser  was 
in  no  position  to  compel  a  performance  of  the  contract  where  he 
himself  had  failed  to  perform  his  part. 

Langan  v.  Marriposa  Commercial  &  Min.  Co., Cal.  App. ' ^  178  Fftcific  166, 

p.  168. 
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OPTION   TO   PUBCHASE — INTEBEST  OF  WIFE, 

A  husband  procured  an  option  to  purchase  certain  valuable  mineral 
lands  and  bis  wife  contributed  of  her  separate  funds  a  large  propor- 
tion of  the  sum  paid  for  the  option.  Subsequently  a  corporation  was 
formed  that  took  over  the  option  and  stock  was  issued  to  the  incor- 
porators. Certain  shares  of  stock  were  issued  to  the  agent  and 
attorney  of  the  wife  to  be  held  until  a  certain  sum  due  her  from  the 
corporation  was  paid.  Under  these  facts  a  creditor  of  the  husband 
coidd  not  compel  the  transfer  of  the  stock  of  the  husband  in  payment 
of  his  debts  on  the  ground  that  it  had  been  fraudulently  transferred 
by  the  husband  to  the  wife  in  fraud  of  his  creditors.  The  fact  that 
the  option  to  purchase  the  mining  property  was  taken  in  the  name  of 
the  husband  did  not  make  it  his  property  where  the  wife  contributed 
of  her  separate  funds  a  large  share  of  the  purchase  price  and  where 
subsequently  the  stock  was  issued  to  the  agent  of  the  wife  in  part 
payment  of  the  sum  paid  by  her  on  the  option  purchase. 

Fuish  V.  Beeby, Ariz. ,  179  Pacific  51, 

OPTIok     TO     PURCHASE — SERVICES     RENDERED    OPTIONEE — ^UABILITY 

OP  WIFE  OF  OPTIONEE. 

^A  husband  procured  an  option  contract  to  purchase  valuable 
mineral  landi^:  While  holding  the  option  a  mining  engineer  employed 
by  hdm  examined  and  reported  on  the  property  described  in  the 
option  and  i  his  report  induced  the  organization  of  a  corporation  that 
look  over '  the^  option  and  finally  ptu*ohased  the  property.  The  wife 
of  the  optioiiee  contributed  from  her  separate  funds  a  large  part  of 
the  purchase  price  of  the  option  and  stock  of  the  corporation  was 
thereafter  issued  representing  her  investment.  The  wife  could  not 
be  held  liable  for  the  services  of  the  mining  engineer  on  the  ground 
either  that  his  services  contributed  to  the  value  of  her  holdings  or  on 
the  ground  that  she  was  estopped  in  failing  to  notify  the  mining 
engineer  that  she  had  contributed  of  her  separate  funds  to  help  pay 
for  the  option.  It  could  not  be  assumed  that  the  mining  engineer 
relied  upon  the  inchoate  and  uncertain  interest  of  the  husband,  a 
mere  option  upon  unpatented  and  unpromising  mining  claims,  for 
his  compensation  in  exporting  the  mine. 

Fariah  v.  Beeby, Aria. ,  179  Pacific  61,  p.  52. 

DISCLAIMER  AS   A   CONVEYANCE. 

Pending  certain  actions  of  ejectment  and  to  quiet  title  to  land  a 
former  owner  of  part  of  the  land  who  was  still  in  possession  of  other 
parts,  in  consideration  of  being  released  from  all  litigation  to  the 
particular  tract  of  which  he  held  possession,  executed  a  writing 
whereby  he  disclaimed  all  right,  title,  claim,  demand,  or  interest  in 
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and  to  certain  described  parts  of  the  land  in  controversy.  Under  the 
statute  of  West  Virginia  the  disclaimer  was  in  effect  a  quitclaim  deed 
and  in  equity  it  was  a  contract  by  which  the  diadaimant  roliiiqiiisbed 
all  interest  in  the  land  and  authorized  the  party  daiming  title  to  do 
what  he  chose  with  the  land. 

Woodall  V.  Clark,  254  Federal  52«,  p.  533. 

LIMSSTONE   NOT   INCLUDED  IN  MINS&ALS. 

In  a  sale  and  conveyance  of  minerals  the  language  of  the  deed 

making  the  grant  may  show  that  the  parties  only  intended  such 

minerals  as  were  secured  by  the  ordinary  process  of  mining,  and  such 

a  conveyance  may  not  include  limestone  as  mineral. 

Rockhouse  Fork  Land  Co.  v.  Raleigh  Brick  &  Tile  Co., W.  Va. ,  97  South- 
eastern 684,  p.  €85. 

See  Brady  v.  ^nitb,  181  N.  Y.  17S,  73  Northeastern  »6S. 

FRAUDULENT  PURCHASE  BY  AGENT. 

Certain  mining  property,  mth  an  operating  mine,  was  owned  by 
several  persons  as  partners.  On  the  death  of  one  of  the  partosts  hia 
widow  inherited  his  entire  interest.  One  of  the  other  partners  for 
many  years  had  been  the  manager  of  all  the  mining  operations  and 
was  familiar  with  the  workings  and  knew  something  of  its  possibiliiies. 
'Hie  widow  had  had  no  practical  expc^ionce  in  mining  and  was  less 
competent  to  form  an  intelligent  opinion  or  to  speculate  upon  the 
ultimate  value  of  the  property  than  was  the  managing  partner;  but 
she  was  intelligent  and  familiar  with  business  methfids  ^and  with 
mining  property  generally  and  had  an  inteliigent  comprehension  of 
the  conduct  of  the  mining  operations  and  the  revenues  received  f  nnn 
the  mine.  The  managing  partner  after  explaining  fcnithfuUy  and  in 
detail  the  status  of  the  property  and  after  advising  the  widow  of 
what  had  been  done  and  what  they  were  planning  and  expecting  to 
do  made,  at  her  request,  an  offer  for  her  interest.  After  consulting 
with  other  of  the  partners  and  after  inducing  the  managing  partner 
to  increase  his  offer  she  sold  her  interest  for  $350,000.  The  fact  that 
the  mining  property  together  with  the  smelting  enterprise  in  whidi 
the  partners  engaged  subsequently  proved  more  profitable  tii&n  was 
anticipated  at  the  time  of  the  sale  will  not  justify  a  lescissioa  of  the 
sale  on  the  ground  that  the  managing  partner  failed  to  make  full  and 
fair  disclosures  of  the  mining  conditions. 

Cardoner  v.  Day,  253  Federal  572,  p.  577. 

RAILROAD   GRANT — EXCEPTION. 

A  patent  to  the  Southern  Pacific  Raili^ad  Company  duly  iasuad  by 
the  proper  authorities  contained  a  clause  "reserving  all  claim  oi  the 
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United  States  to  the  same  as  mineral  land."  A  patent  upon  ooiiat^al 
attack  is  a  conclusive  and  official  declaration  that  the  land  is  agricul- 
tural and  that  all  the  requirements  preliminary  to  the'  issuance  of  the 
patent  have  been  complied  with.  The  reseryation  and  exception 
contained  in  the  patent  to  the  railroad  company  excepting  mineral 
lands  is  a  void  exception.  Persons  not  in  privity  with  the  Govern- 
ment in  any  respect  at  the  time  the  patent  was  issued  to  the  railroad 
company  can  not  successfully  attack  the  patent. 

Cheino  Land  &  Water  Co.  v.  Hamaker, Cal.  App. ,  178  Pacific  738,  p.  739. 

8ee  Burke  v.  Southern  Pacific  R.  Co.,  234  U.  S.  $69,  34  Supreme  Ct.  Rep.  907. 

DEED  A   MORTGAGE. 

The  ovner  of  mineral  lands  conveyed  the  land  by  a  deed  to  secure 
the  grantee  for  a  sum  of  money  advanced  by  him  to  the  grantor  and 
irnder  an  agreement  that  the  grantee  should  organize  a  C'Orporation 
of  a  stated  capital  stock  to  take  over  the  mineral  lands  and  the  grantee 
to  hold  51  per  cent  and  the  grantor  to  hold  49  per  cent  of  the  capital 
stock  of  the  corporation.  On  the  failure  of  the  grantee  to  organize 
the  cbi*potation  the  grantor  brought  suit  to  quiet  the  title  and  to  have 
the  deed  canceled  and  set  aside.  Under  the  facts  the  grantor  was 
not  entitled  to  have  the  deed  canceled  and  set  aside  and  the  title 
quieted,  but  the  grantee  was  entitled  to  have  the  deed  declared  to  be 
a'mortgage  to  secure  the  sum  advanced  and  to  foreclose  it  ac-cordingly. 

Dunbar  v.  Morajeska, Ariz. ,  178  Pacific  777,  p.  779. 

TRUST — ^ACmON     TO     COMPEL     RECONVEYANCE — ^TWO-WITNESS     BUUS. 

In  an  action  by  a  wife  to  compel  her  husband  to  reconvcy  mineral 
lands  held  by  him  in  trust  for  her,  the  two-witness  rule  does  not 
require  that  every  detail  of  the  testimony  of  one  witness  must  be 
verified  by  the  direct  evidence  of  another;  but  the  rule  has  no  appli- 
cation where  the  husband  by  his  own  testimony  destroyed  the 
absolute  character  of  the  deed  and  admitted  that  it  was  not  intended 
to  be  an  absolute  conveyance. 

Morriflh  V.  Moniah, Pa. ,  105  Atlantic  83,  p-  86. 

MINING   PROSPECTS — MARKET    VALUE. 

Mining  properties  as  such  have  no  maii^et  value.  The  value  lies 
not  in  a  certainty  of  a  return  or  a  fair  interest  or  income  but  in  dreams 
and  hopes.  They  are  merely  tables  upon  which  cards  are  turned  and 
courts  are  not  disposed  to  hold  that  a  prospect  which  was  the  subject 
matter  of  a  contract  was  a  borrowing  asset. 

Wilaon  v.  Hears, Wash. ,  177  Pacific  815,  p.  818. 
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StTBFACE  AND  MINEBALS^^WNBRSHIP  AND  SEVBRANCB. 

RESEEVATION  OP  MINERALS — ^BONING  OPERATIONS. 

A  landowner  by  deed  conveyed  to  a  copper  company  certain 
described  land  but  reserved  the  right  to  all  ores  in  and  underneath  the 
surface  together  with  the  right  to  mine  and  remove  the  same;  but 
provided  that  the  mining  operations  should  not  endanger  buildings  or 
improvements  then  or  thereafter  erected  on  a  certain  described  portion 
of  the  surface,  by  reason  of  sinking  or  caving  of  the  surface  of  such 
area  caused  by  mining  operations.  At  the  time  of  the  conveyance  it 
was  known  that  valuable  copper  ore  had  been  found  and  was  con- 
tained at  and  immediately  imder  the  surface  area  of  the  land  con- 
veyed and  that  mining  operations  had  been  carried  on  by  employing 
surface  as  well  as  imdergroimd  methods  of  mining,  and  that  the 
method  generally  adopted  for  mining  low  grade  copper  ore  was  by 
taking  and  removing  all  the  material  from  the  surface  downward  and 
that  such  surface  mining  was  the  practical  and  more  economic  method 
and  the  only  method  of  mining  the  ore  at  or  immediately  imdemeath 
the  surface  of  the  groimd.  By  the  conveyance  the  purchaser  relia- 
quished  and  waived  all  right  to  subjacent  support  to  the  surface 
except  as  to  a  small  rectangular  strip.  After  the  conveyance  the 
copper  company,  the  purchaser,  excavated  the  rectangular  strip  for 
the  purpose  of  erecting  buildings  thereon  and  removed  the  material  no 
excavated  to  other  portions  of  the  premiises  conveyed  and  there 
deposited  the  same  in  dumps.  The  materail  removed  and  stoted 
contained  copper  ore  of  economic  and  commercial  value.  Thereafter 
the  original  grantor  as  the  owner  of  the  minerals  reserved  gave  a  third 
person  a  mining  lease  for  the  mineral  so  reserved.  Under  such  lease 
the  lessee  and  his  assigns  had  the  right  to  carry  on  the  business  of 
mining  in  and  underneath  the  surface  of  the  demised  premises 
excepting  only  such  rectangular  strip,  and  had  the  right  to  remove  the 
ore  contained  in  the  material  so  removed  by  the  copper  company, 
and  were  entitled  to  an  injunction  restraining  the  copper  company 
from  in  any  manner  interfering  with  or  molesting  the  lessee  or  his 
assigns  from  mining  and  removing  the  ores  and  minerals  in  and  imder- 
neath  the  surface  of  the  premises  including  the  ores  contained  in  the 
clumps  made  by  the  copper  company. 

Byron  v.  Utah  Copper  Co., Utah ,  178  Pacific  53,  p.  64. 

COAL  AND  COAL  LANDS. 
COAL  IN   PLACE — SUBJECT  TO  MORTOAGE  OF  LAND. 

Coal  in  place  is  part  of  the  real  estate  and  is  covered  by  a  mortgage 
duly  executed  by  the  owner  of  the  land  and  coal. 

Reisinger  v.  Garrett  Smokelefis  Coal  Co., Pa. ,  106  Atlantic  78,  p.  79. 
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CONTRACT   FOR  DEED   AND  DEED — MERGER. 

The  owner  of  167  acres  of  coal  land  gave  an  option  agreement  to 
purchase  all  the  coal  within  the  entire  tract,  the  optionee  to  pay  a 
stated  price  per  acre  with  the  privilege  of  electing  the  part  of  the  tract 
and  the  number  of  acres  to  be  conveyed  and  paid  for.  The  optionee 
after  due  inspection  elected  to  purchase  and  pay  for  150  acres  and  a 
deed  for  the  same  was  duly  executed  by  the  landowner  and  accepted 
by  the  optionee.  The  execution  of  the  deed  merged  the  contract  to 
purchase  and  the  rights  of  the  purchaser  were  limited  to  the  land 
described  in  the  deed  accepted  by  him. 

Titus  V.  Poland  Coal  Co., Pa. ,  106  Atlantic  90,  p.  93. 

GRANT  OF  RIGHT  TO   MINE   AND   REMOVE   COAL — EXTENT  OF   GRANT. 

A  deed  conveyed  coal  to  the  grantee  together  with  the  right  to  mine 
and  remove  the  coal  and  with  the  necessary  mining  rights  together- 
with  the  right  to  remove  and  carry  away  *' under  said  described 
premises"  other  coal  of  the  grantee.  The  word  *' under"  as  used  in 
grant  must  be  accepted  in  its  ordinary  sense  and  can  not  be  enlarged 
so  as  to  be  deemed  to  grant  the  right  to  carry  and  transport  coal 
over  the  surface  of  the  land  as  well  as  underneath  it.  The  carrying 
of  coal  from  adjacent  tracts  underneath  the  surface  would  occasion 
the  grantor  no  inconvenience  and  would  not  interfere  with  the  enjoy- 
ment of  the  surface  rights.  The  grantor  reserved  to  himself  the  sur- 
face rights  and  obviously  had  no  purpose  of  giving  the  grantee  any 
rights  in  the  surface  except  such  as  were  necessarily  incident  to  the 
enjoyment  of  the  right  to  remove  the  coal  underneath  the  particular 
tract. 

Shaulis  V.  Quemahoning  Creek  Coal  Co., Pa. ,  105  Atlantic  826,  p.  827. 

MORTGAGE   AND  LEASE — PRIORITY — WAIVER. 

The  owner  of  certain  coal  lands  executed  a  mortgage  covering  the 
entire  estate  in  the  land  and  coal.  A  purchaser  of  the  land  subject 
to  the  mortgage  executed  a  coal  lease  and  the  mortgagee  for  a  suiB- 
cient  consideration  waived  his  right  of  priority  and  agreed  that  the 
coal  lease  should  be  superior  to  the  lien  of  his  mortgage.  This  agree- 
ment was  recorded  in  the  deed  book  but  not  in  the  mortgage  book. 
Subsequently  the  land  was  sold  to  satisfy  the  mortgage,  but  the  coal 
lessee  was  in  possession  and  had  knowledge  of  the  sale,  but  gave 
no  notice  and  made  no  claim  of  the  priority  of  his  lease.  Under 
these  facts  the  purchaser  at  foreclosure  sale  without  notice  or  knowl- 
edge of  the  agreement  to  make  the  lease  a  prior  lien,  acquiied  the 
entire  estate  in  the  land  and  the  coal  and  obtained  thereby  the  right 
of  possession  of  the  entire  premises. 

Be'flinger  v.  Garrett  SmokeleeB  Coal  Co., Pa. ,  106  Atlantic  78,  p.  79. 

125590**— 19— Bull,  181 3 
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OPTION   TO   PURCHASE — ELECTION — LIMITATION  ON   RIGHTS. 

The  owner  of  certain  coal  lands  gave  an  option  agreement  t'O 
another  by  which  he  agreed  to  sell  the  nine-foot  vein  of  coal  and  all 
coal,  with  a  nominal  exception,  in  and  under  the  land  described. 
The  grantee  of  the  option  agreed  to  pay  a  certain  price  per  acre  for 
every  acre  of  die  nine-foot  vein  of  coal  as  should  be  determined  by 
the  engineer  of  the  purchaser.  The  option  contract  included  167 
acres  but  the  optionee  elected  to  take  only  150  acres,  and  by  this 
election  his  mining  rights  were  limited  to  the  150  acres  and  he  could 
not  exercise  any  mining  rights  on  the  remaining  17  acres  not  included 
in  his  deed. 

T.tus  V.  Poland  Coal  Co., Pa. ,  106  At'antic  90,  p.  92. 

DISCLAIMER    AS   TO   MINERAL   RIGHTS. 

A  landowner  for  a  sufficient  consideration  expressly  disclaimed  all 
titJe  or  interest  in  all  coal,  except  so  much  as  should  be  required  for 
domestic  purposes  and  all  iron  ore,  natural  gas,  and  all  other  mine- 
rals in,  upon,  or  under  the  tract  of  land  described,  with  the  exclusive 
right  for  rights  of  ways  for  tram,  rail,  and  wagon  roads  through 
the  land  and  to  dig  for  and  mine  coal,  iron  ore,  bore  for  oil  or  natural 
gas,  and  the  necessary  conveniences  on  the  land  for  storing  oil  and 
coal.  This  disclaimer  sufficiently  shows  the  title  to  the  minerds  to 
be  in  the  person  in  whose  interest  the  disclaimer  was  given. 

Woodall  V.  Clark,  254  Federal  526,  p.  532. 
OWNERSHIP  OF  CULM — ^PRELIMINARY  INIUNCTION — RIGHT  OF  APPSAU 

A  landowner  averring  ownership  and  possession  of  a  culm  bank 
containing  over  170,000  tons  and  located  on  the  surface  of  his  lands 
is  entitled  to  a  preliminary  injunction  restraining  a  third  person  from 
entering  upon  his  premises  and  removing  the  culm,  especially  where 
it  was  averred  that  the  defendant  and  hp  employees  had  wrongfully 
and  forcibly  entered  upon  the  premises  and  removed  a  large  quantity 
of  the  culm  and  that  he  threatened  to  continue  to  do  so  and  forcibly 
to  eject  the  plaintiff  and  his  servants;  and  where  it  was  also  averred 
that  the  plaintiff  had  no  adequate  legal  remedy  in  that  the  defendant 
was  financially  unable  to  respond  in  damages. 

Holdea  v.  Llewellyn, Pa. ,  105  Atlaat  c  639,  p.  640. 

SALE  OP  INCUMBERED   PROPERTY — ASCERTAINMENT  OF  RENTS. 

A  court  before  decreeing  the  sale  of  trust  property  consisting  of 
coal  lands  and  a  producing  coal  mine  should  ascertain  by  rofecenc^ 
to  a  commissioner  or  by  an  express  finding  based  upon  the  pleadings 
and  the  facts  disclosed  whether  the  rents  and  pix^ta  will  be  suf&cipnt 
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to  pay  and  dischoi^  the  lien  indebtedness  within  the  period  speciGed 
in  the  lien  or  mortgage. 

Abney-Barnefl  Co.  v.  Davey-Pocahontaa  Coal  Co.,  W.  Va.  ,  98  South- 
eastern 298,  p.  302. 

SALE  IX)  JUSTIFY   LIENS — APPLICATION   OP   PROCEEDS  OF  MINE. 

The  operations  of  a  coal  mine  on  a  trust  estate  resulted  in  the 
accumulation  of  $95,000.  While  this  fund  was  under  the  control  of 
the  court  the  mortgagees  and  crditors  sought  by  a  decree  of  fore- 
closure to  enforce  payment  of  trust  liens  and  a  mortgage  by  the 
sale  of  the  incumbent  mining  property  by  reason  of  overdue  and 
unpaid  interest  coupons.  This  fund  in  the  treasury  of  the  court  and 
under  its  control  arose  out  of  the  trust  property  and  was  a  part  of 
it  and  as  such  was  subject  to  the  payment  of  the  liens  binding  the 
property  and  should  have  been  applied  to  reduce  the  incumbrance 
before  decreeing  the  sale  of  the  land. 

Abney-Bames  Co.  v.  Davey-Pocahontas  Coal  Co.,  W.  Va.  ,  98  South- 
eastern 298,  p.  303. 

sheriff's   sale — VAMDFrY — BID   INCREASED. 

Certain  coal  lands  were  sold  at  a  sheriff's  sale  for  $4,325.  Subse- 
quently a  third  person  filed  a  paper  setting  forth  that  on  a  resale  he 
would  open  the  bidding  at  $5,600.  Thereupon  by  agreement  of  the 
parties  the  original  purchaser  increased  his  bid  to  $5,500  and  the 
sheriff  was  permitted  to  amend  his  return  and  award  the  property 
to  the  purchaser.  Later  another  person  filed  a  paper  making  a  con- 
ditional offer  of  $7,000.  Under  these  facts  and  considering  the 
nature  of  the  conditional  offer  the  sale  to  the  original  purchaser  at 
his  increased  bid  was  properly  confirmed. 

Nutt  V.  Berlin  Smokeless  Coal  &  Clay  Min.  Co., Pa. ,  105  Atlantic  627, 

p.  628. 

ASSESSMENT   FOR   TAXATION. 

Coal  lands  surrounding  a  proven  mine,  although  in  a  prospective 
state  only,  may  be  given  an  assessed  valuation  for  the  purpose  of 
taxation,  where  the  taxing  officers  find  and  believe  that  the  property 
has  coal  value. 

Washington  Union  Coal  Co.  v.  Thurston  County, Wash. ,  177  Pacific  774, 

i'.  775. 

OIL  AND  OIL  LANDS. 

OIL   AND   GAS   AS   MINERALS. 

Petroleum  oil  and  gas  are  included  within  the  term  "minerals." 

Rockhouee  Fork  Land  Co.  v.  Raleigh  Brick  &  TUe  Co., W.  Va. ,  97  South- 

eaetom  684,  p.  685. 
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OIL  AND   GAS   IN   PLACE — OWNERSHIP. 

Oil  and  gas  are  not  capable  of  distinct  ownership  in  place. 

Rich  V.  Doneghey, Okla. ,  177  Pacific  86,  p.  95. 

See  Daughetee  v.  Ohio  Oil  Co.,  263  111.  518,  105  Northeastern  308. 

NATURE  AND  OWNERSHIP, 

The  owner  of  land  has  the  qualified  ownership  of  the  oil  and  gas 
therein  and  an  exclusive  right,  subject  to  legislative  control  against 
waste  and  the  like,  to  erect  structures  on  the  surface  of  the  land  and 
explore  therefor  by  drilling  wells  through  the  underlying  strata  and 
to  take  and  reduce  to  possession  and  thus  acquire  absolute  title  as 
personal  property  to  such  oil  and  gas  as  may  be  found  and  obtained 
thereby. 

Rich  V.  Doneghey, Olda. ,  177  Pacific  86,  p.  89. 

OWNERSHIP — SALE. 

The  right  of  a  landowner  to  drill  and  explore  for  gas  and  oil  and  to 
reduce  the  same  to  possession  is  a  right  that  is  the  proper  subject  of 
sale  and  may  be  granted  or  reserved.  The  right  so  granted  or 
reserved,  and  held  separate  and  apart  from  the  possession  of  the  land 
itself,  is  an  incorporeal  hereditament  or,  as  designated  in  the  ancient 
French,  a  profit  a  prendre,  analogous  to  a  profit  to  hunt  and  fish  on 
the  land  of  another.  This  right  may  be  granted  to  another  as  an 
interest  in  fee;  but  an  interest  of  less  duration  may  be  granted  and 
that  for  a  term  of  years  is  a  chattel  real  and  is  an  interest  in  the  land. 

Rich  V.  Doneghey, Okla. ,  177  Pacific  86,  p.  89. 

CONVEYANCE — CONDITION — EXPRESSION   OF  PURPOSE. 

A  landowner  conveyed  by  deed  to  the  proper  school  authorities  a 
certain  described  tract  of  land  *'for  school  purposes  only."  The  deed 
conveyed  to  the  school  authorities  a  perfect  title  in  fee  and  was 
sufficient  to  authorize  the  school  authorities  to  lease  the  tract  for  oil 
and  gas  purposes. 

T.  W.  Phillips  Oil  &  Gas.  Co.  v.  Lingenfelter, Pa. ,  105  Atlantic  888,  p.  889. 

GRANT — TITLE  AND   ESTATE. 

Grant  of  oil  and  gas  in  situ  does  not  vest  title  thereto,  or  any  estate 
therein  or  pass  anything  which  can  be  the  subject  of  ejectment  or 
other  real  action. 

Rich  V.  Doneghey, Okla. ,  177  Pacific  86,  p.  95. 
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PURCHASE  OF  UNDIVIDED   INTEREST   BY   LESSEE — MERGER. 

A  lessee  of  certain  oil  and  gas  lands  subsequently  acquired  the  title 
to  the  undivided  one-half  interest  in  the  leased  premises.  This  did 
not  result  in  a  merger  of  the  estates  as  such  only  could  be  the  result 
by  agreement  of  the  parties  and  not  by  mere  operation  of  law.  Where 
the  terms  created  for  a  special  purpose,  not  yet  accomplished,  were  to 
be  kept  separate  until  that  object  was  effected,  then  equity  considers 
them  distinct. 

Patterson  v.  United  Natural  Gas  Co., Pa. ,  105  Atlantic  828. 

CONTRACT  TO  DRIJ^L   WELL — RECOVERY  OP  PRICE, 

A  contract  for  drilling  an  oil  well  required  the  operator  to  drill  a 
well  into  the  oil  sand  or  to  a  depth  of  3,500  feet  if  required  by  the 
landowner.  Payments  were  to  be  made  sixty  days  after  the  per- 
forating casing  was  carried  into  the  oil  sand  or  to  3,500  feet.  The 
driller  can  not  recover  the  price  for  drilling  a  well  3,215  feet  deep  in 
the  absence  of  proof  that  the  other  party  accepted  the  well  at  that 
depth  and  in  the  absence  of  proof  that  the  well  was  drilled  into  th« 
oil  sand. 

CaUfomia  Well  DrilUng  Co.  v.  CaUfomia  Midway  Oil  Co., Cal. ,  177  Pacific 

849,  p.  851. 

CONTRACT   TO   DRILL   WELL — VALUE   OP   SERVICES — CONTRACT   PRICE. 

An  oil  company  contracted  with  oil  well  drillers  to  drill  a  well  at 
$1.50  per  foot.  Pursuant  to  the  contract  the  well  was  drilled  some- 
thing over  2,000  feet  when  gas  was  encountered  and  by  reason  of  the 
failure  of  the  oil  company  to  furnish  a  sufficient  packer  to  shut  ojff  the 
gas,  according  to  the  contract,  the  work  of  drilling  was  delayed  and 
the  oil  company  wrongfully  prevented  the  drillers  from  completing 
the  well  or  to  give  them  an  opportunity  to  drill  another  well  near  the 
same  location.  In  an  action  by  the  drillers  to  recover  the  value  of 
their  services,  it  was  proper  to  estimate  the  value  of  the  work  per- 
formed by  the  contract  price  per  foot,  in  the  absence  of  evidence 
showing  that  the  application  of  this  rule  was  unfair. 

Elwood  Oil  &  Gas  Co.  v.  McCoy, Okla. ,  179  Pacific  2,  p.  4. 

CONTRACT   TO   DRILL  WELL — CUSTOM — PERFORMANCE   PREVENTED, 

An  oil  company  contracted  with  drillers  to  drill  an  oil  well  at  $1.50 
per  foot.  It  was  not  contemplated  by  the  contract  that  either  party 
should  prevent  performance  by  the  other.  The  oil  company,  pur- 
suant to  a  prevailing  custom,  furnished,  the  rig  to  be  used  in  drilling, 
and  it  was  its  duty  to  furnish  the  packer  to  shut  off  any  gas  that  might 
be  encoimtered.    In  the  process  of  drilUng,  gas  in  large  quantities 
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was  cncouatered,  and  a  packer  was  furnished,  but  it  failed  to  work 
and  the  oil  company  directed  the  drillers  to  draw  the  casing  to  deter- 
mine other  methods  to  shut  off  the  gas.  The  drillers  r^noved  all  but 
one  piece  of  casings  and  in  attempting  to  remove  this  the  crown  block 
upon  the  rig  broke,  causing  the  camig  to  ''  telescope.''  Other  efforts 
were  made  by  the  drillers  under  the  direction  of  the  oil  company  to 
remoye  the  casing.  The  oil  company  finally  demanded  of  the  drillers 
that  they  complete  the  well  within  five  days  or  remove  ihdr  tools. 
The  drillers  continued  their  efforts  for  more  than  30  days  to  remove 
the  casing,  when  the  oil  company  demanded  that  Uiey  remove  their 
tools  from  the  premises  and  cease  operations,  and  the  company 
went  upon  the  premises  and  removed  the.  drillers'  tools  from  the  rigs 
and  from  the  premises.  The  evidence  tended  to  show  that  the 
drillers  could  have  removed  the  casing  in  a  short  time  and  that  it  was 
possible  to  drill  by  the  casing.  They  were  given  no  opportunity  to 
drill  another  well  near  the  same  location.  The  fact  that  the  oil  com- 
pany wrongfully  prevented  the  oil  driUers  from  p^orming  their 
agreement  entitled  them  to  recover  the  value  of  the  services  rendered. 

Elwood  Oil  &  Ga8  Co.  v.  McCoy, Okla. ,  179  Pacific  2,  p.  3. 

CONTRACT  TO   DRILL — DIFFICULTIES   ENCOUNTERED — RIGHTS   OF 

DRILLER. 

An  oil  company  employed  a  driller  to  drill  an  oil  well.  The  oil 
company  furnished  the  rig,  according  to  a  custom,  and  was  to  furnish 
a  packer  to  shut  off  gas  if  encountered.  At  a  depth  of  something 
over  2,000  feet  gas  was  ^icountered  and  the  packer  furnished  by  the 
company  was  insufficient  to  stop  the  flow  of  gas.  In  attempting  to 
draw  the  casing  as  directed  by  the  oil  company  a  piece  of  the  casing 
was  telescoped  or  hung  up  and  the  driller  worked  for  more  than 
30  days  in  attempting  to  remove  the  piece  of  casing.  The  evidence- 
showed  that  the  driller  had  succeeded  in  removing  the  top  of  the 
easily  to  a  point  where  he  could  insert  a  '^bcll  socket"  and  was 
waiting  for  a  tool  of  this  kind,  and  the  evidence  showed  that  in  a  great 
majority  of  like  cases  the  casing  was  removed.  The  oil  company 
demanded  that  the  driller  remove  his  tools  from  the  rig  and  leave  the 
premises,  and  later  itself,  by  its  agents,  removed  the  driller's  tools 
from  the  rig  and  the  premises.  The  law  is  that  when  one  party  to  a 
contract  becomes  involved  in  difficulties  not  occasioned  by  his  fault, 
the  other  party  may  not  assume  that  he  will  be  unable  to  continue 
and  thereby  deprive  him  of  the  opportunity  to  complete  the  contract 
and  prevent  him  from  recovering  the  value  of  the  services  performed. 
The  driller  had  the  right,  if  he  was  unable  to  recovw*  the  casing,  to  drill 
a  new  well,  and  there  was  nothing  in  the  contract  which  prevented  this 
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if  the  first  well  failed.  The  rule  is  where  one  party  can  show  that  the 
other  prevented  performance  of  the  contract,  it  will  usually  bo  taken 
as  prima  facie  true  that  the  first  party  would  have  performed  his  part 
of  the  contract  had  he  not  been  thus  prevented.  The  oil  company 
had  no  ri^t  to  assume  <^hat  the  driller  would  not  recover  the  casing, 
and  if  he  did  not,  prevent  him  from  drilling  a  new  well. 

Elwood  Oil  &  Gaa  Co.  v.  McCoy, Okla. ,  179  Pacific  2,  p.  4. 

OIL  WELLS — ^STATUTE  PROHIBmNG  DRILLING  NEAR  RAILROADS — 

VALIDITY. 

The  statute  of  Kansas  (General  Statutes,  1915,  sec.  4979)  making 
it  unlawful  to  drill  or  operate  oil  and  gas  wcUs  within  100  feet  of  the 
right  of  way  of  any  steam  or  electric  railway  is  not  unconstitutional 
and  is  a  proper  exercise  of  the  police  power  of  the  State. 

Winkler  v.  Anderaoa, Kan. ,  177  Pacific  521,  p.  522. 

INSPECTION   OF   OIL — AUTHORITY   OF   OFFICER. 

An  oil  inspector  appointed  under  the  invalid  act  of  1901  (Burns, 
1914,  sec.  7980)  is  not  a  de  facto  officer  and  has  no  power  or 
auAority  as  against  an  oil  inspector  duly  appointed  under  the  valid 
act  of  1891. 

Felker  v.  Caldwell, lad. ,  121  Northeastern  538,  p.  539. 

INSPECTION   LAWS — PURPOSE,  AND   VALIDITY — INSPECTION    FEES. 

A  State  may  in  the  exercise  of  its  police  power  enact  inspection 
laws  for  the  inspection  of  oik,  and  these  are  valid  if  they  tend  in  a 
direct  and  substantial  manner  to  promote  public  safety  and  welfare 
or  to  protect  the  public  from  frauds  and  im.positions  as  to  which 
Congress  has  made  no  conflicting  regulations.  The  State  may  also 
provide  for  a  fee  reasonably  sufficient  to  pay  the  cost  of  such  inspec- 
tion although  it  probably  may  be  moving  in  interstate  commerce 
when  inspected. 

Pure  Oil  Co.  v.  State  o!  Minnesota,  39  Supreme  Ct.  Rep.  35,  p.  37. 

OIL  INSPECTION — REASONABLE   INSPECTTION   FEES — ^PRESUMPTION. 

Fees  for  inspection  of  oil  and  gas  as  determined  by  a  legislature 
must  be  regarded  as  prima  facie  reasonable,  and  courts  will  not  enter 
into  nice  calculations  as  to  the  difference  between  cost  and  collection; 
nor  will  they  declare  the  fees  to  be  excessive  unless  it  is  made  to 
clearly  appear  that  they  are  obviously  and  largely  beyond  that  needed 
to  pay  for  the  inspection  service. 

Pure  Oil  Co.  v.  State  of  Minnesota,  39  Supreme  Ct.  Kep.  35,  p.  37. 
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TRANSPORTATION — INTERSTATE   COMMERCE. 

The  transportation  of  oil  or  gas  from  State  to  State  through  the 
medium  of  pipe  lines  is  commerce  between  the  States. 

Pennsylvania  Gas  Co.,  In  re, New  York ,  122  Northeastern  260,  p.  261. 

Public  Utilities  Commission  of  Kansas  v.  Lan'don, U.  S. ^  39  Supreme  Ct. 

Rep.  389. 

REGULATIONS  BY   STATE — CONTINUING  POWER  TO   REGULATE. 

A  State  may  by  statute  regulate  the  sale  and  storing  of  petroleum 
and  gasoline  in  dangerous  quantities  and  may  prohibit  the  storing  of 
these  oils  within  300  feet  of  a  dwelling  in  a  city.  The  fact  that  an 
oil  company  removed  its  storage  plant  from  a  former  to  a  less  dan- 
gerous situation  at  the  request  of  the  municipality  does  not  import 
a  contract  not  to  legislate  further  if  the  public  welfare  required  it. 

Pierce  Oil  Corp.  v.  City  of  Hope,  39  Supreme  Ct.  Rep.  172,  p.  173. 

See  Pierce  Oil  Corp.  v.  City  of  Hope,  127  Ark.  38, 191  Southwestern  405. 

ESCAPING  OIL — LIABILrrr. 

The  negligent  discharge  of  oil  into  a  stream  was  regarded  as  the 

proximate  cfiiuse  of  fire  resulting  therefrom,  rendering  the  owner  of 

the  oil  Uable  in  damages  to  the  injured  person.     The  liability  exists, 

according  to  a  majority  of  the  cases,  although  the  fire  was  started 

by  the  independent  or  careless  act  of  a  stranger. 

Northup  V.  Eakes, Okla. ,  178  Pacific  266,  p.  269. 

See  Santa  Rita  (The),  In  re,  176  Federal  890. 

Kuhn  V.  Jewett,  32  N.  J.  Equity  647. 

Brennan  Construction  Co.  v.  Cumberland,  29  App.  D.  C.  554. 

Rock  Oil  Co.  V.  Brumbaugh,  59  Ind.  App.  640,  108  N.  E.  260. 

Texas  Co.  v.  Clarke  &  Co., Tex.  Civ.  App. ,  182  Southwestern  351. 

SHIPPING  OIL — ^LOSS  OP  OIL  TRUCK — ^LIABILrTY. 

An  oil  company  agreed  to  furnish  to  the  owner  of  a  boat  oil  for 
fuel  to  be  delivered  on  board  the  vessel.  The  boat  owner  guaranteed 
**  proper  unloading  faciUties  and  access  to  dock."  The  oil  truck 
deUvering  the  oil  was  unloaded  by  backing  onto  an  apron  connecting 
the  wharf  and  the  boat  and  this  was  supplied  and  adjusted  by  the 
boat  owner.  Many  truck  loads  of  oil  had  been  so  unloaded,  but  at 
one  time  in  the  process  of  backing  the  truck  onto  the  apron  the 
apron  gave  way  and  the  truck  was  lost  in  the  sea.  The  boat  owner 
was  Uable  in  damages  for  the  loss  of  the  truck  under  his  guarantee 
of  loading  facilities  and  without  regard  to  the  effect  of  the  tides  on 
the  boat  or  the  apron. 

Union  Oil  Co.  v.  Hideout, Cal.  App. ,  177  Pacific  196,  p.  199, 
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KATUBAL  GAS. 
BATES  AND  EFFICIENOT — ^DEDUCTION   FOR  INEFFICIENT   SERVIOE. 

The  Corporation  Commission  of  Oklahoma  established  a  maximum 
rate  for  natural  gas  based  upon  the  adequacy  of  the  service  and  the 
quantity  of  gas  furnished.  A  pressure  of  four  ounces  or  more  was 
considered  100  per  cent  efficient  as  a  basis  for  the  maximum  rate. 
As  the  pressure  decreased  the  per  cent  of  efficiency  was  decreased 
and  che  rates  charged  were  to  be  reduced  as  the  efficiency  in  pressure 
was  reduced.  The  Commission  has  power  to  compel  a  gas  company 
to  reduce  its  rates  by  discounting  its  bills  for  the  months  when  the 
efficiency  was  reduced  if  the  discount  ordered  bears  a  fair  relation  to 
the  falling  oflf  in  efficiency. 

Nowata  County  Gas  Co.  v.  State, Okla. ,  177  Pacific  618,  p.  619. 

REGULATION   OF  RATES — INTERSTATE   COMMERCE. 

The  act  of  Congress  regulating  commerce  (34  U.  S.  Stats.  684, 
36  U.  S.  Stats.  539)  expressly  excepted  gas  and  water  companies  and 
this  permits  the  State  of  New  York  through  its  public  service  com- 
mission to  regulate  the  distribution  and  to  protect  consumers  against 
unreasonable  charges  for  natural  gas  although  the  gas  be  transported 
through  a  pipe  line  from  the  State  of  Pennsylvania  into  the  State 
of  New  York. 

Pennsylvania  Gas  Co.,  In  re, N.  Y. ,  122  Northeastern  260,  p.  262. 

TRANSPORTATION  AND   REGULATION — INTERSTATE   COMMERCE . 

The  transportation  of  gas  through  pipe  lines  from  one  State,  to 
another  is  interstate  commerce;  and  as  a  part  of  such  commerce  a 
receiver  of  a  gas  company  may  sell  and  deliver  gas  so  transported  to 
local  distributing  companies  free  from  unreasonable  interference  by 
the  State. 

Public  Utilities  Commission  of  Kansas  v.  Landon, U.  S. ,  39  Supreme  Ct. 

Rep.  389. 

LOCAL  COMPANIES — REGULATIONS — ^INTERSTATE   COMMERCE. 

Local  gas  companies  received  natural  gas  from  a  producing  and 

transporting  company  with  which  they  suppUed  their  customers  at 

various  places.     The  fact  that  the  distributing  companies  paid  the 

producing  and  transporting  company  sums  amoimting  to  two-thirds 

of  the  product  of  their  sales  did  not  make  them  integral  parts  of  the 

interstate  commerce  of  the  producing  and  transporting  company  and 

did  not  prevent  them  from  being  subject  to  regulations  by  local 

pubUc  utilities  commissions. 

Public  Utilities  Commission  of  Kansas  v.  Landon, U.  S. ,  39  Supreme  Ct. 

Eop.  389. 


PUBLIC  LANDS. 

BOARD  OP  EDUCATIONAL  LANDS — ^JURISDICTION. 

Tlie  Board  of  Edacational  Lands  has  no  jurisdiction  or  control 
over  the  disposal  of  saline  lands,  as  such  lands  granted  by  the  enabling 
act  to  the  State  were  not  placed  in  the  class  of  educational  lands  by 
the  constitution. 

Chicago,  etc.,  R.  06.  v.  Neville, Nebr. ,  170  Northwestern  176. 

AGRICULTURAL  AND   MINERAL   ENTRYMEN — PREFERENCE. 

An  agricultural  entry  made  on  the  public  lands  under  the  act  of 
June  11,  1906  (34  U.  S.  Stats,  at  Large  233),  and  approved  by  the 
Department  of  Agriculture  under  that  act  as  against  a  subsequent 
mineral  applicant  seeking  to  have  the  land  restored  to  the  public 
domain,  must  prevail  and  must  be  held  to  be  the  prior  and  superior 
title  and  interest  in  and  to  the  land,  where  the  land  was  shown  to  bo 
more  valuable  for  agriculture  than  for  mineral,  and  where  the  minerdl 
discovery  consisted  only  of  a  few  colors  of  gold  found  in  the  beds  of  the 
water  courses  on  the  land. 

Meyera  v.  Pratt,  255  Federal  765,  p.  766. 
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APPROPRIATION   OF  PROPERTY — COMPENSATION   TO   OWNER. 

The  constitution  of  Kentucky  (Section  242)  requires  corporations 
and  individuals  invested  with  the  privilege  of  taking  private  property 
for  public  use  to  make  just  compensation  for  the  property  taken 
injured,  or  destroyed.  Under  this  mandatory  provision  of  the  con- 
stitution a  railroad  company  wrongfully  appropriating  lands  and 
its  successor  may  be  liable  for  injury  done  to  the  remaining  land 
in  cutting  off  and  destroying  the  ingress  and  ^ress  to  such  remaining 
part  of  the  owner's  land. 

Hazard  Dean  Coal  Co.  v.  Mclntoeh, Ky. ,  209  Southwestern  364,  p.  360. 

APPROPRIATION   OP  LAND — BURDEN   OF   PROOF   AS  TO   USE. 

Iq  appropriation  proceedings  by  a  natural  gas  company  to  obtain 
land  for  a  right  of  way  for  its  pipe  line,  the  burden  of  proof  is  on  a 
landowner  to  show,  as  contended  by  him,  that  the  land  is  to  be 
devoted  not  to  a  public  but  to  a  private  use. 

Pittabuigh  A  Weet  Virginia  Gas  Co.  v.  Cutright, W.  Va. ,  97  Southeastern 

m,  p.  688. 

LAND  FOR   GAS   PIPE   LINE — INCIDENTAL   USE — MANUFACTURING 

GASOLINE. 

A  natural  gas  company  organized  to  transport  and  supply  the 
public  with  natural  gas  is  not  to  be  denied  the  right  to  appropriate 
land  for  a  right  of  way  for  its  pipe  line  because  one  of  its  objects 
and  purposes  is  to  gather  the  gas  at  its  compressor  station  from 
many  sources  and  the  gas  is  to  be  piped  through  lines  laid  on  the 
land  proposed  to  be  taken  is  first  to  be  passed  through  the  condensing 
or  gasoline  plant  and  the  gasoline  and  other  liquid  substances 
extracted  before  emitting  it  in  and  through  its  service  pipes  and  by 
the  compressor  driven  to  the  market;  nor  from  the  fact  that  these 
operations  make  it  necessary  to  lay  down  two  lines  of  pipes,  one  to 
carry  the  gas  in  its  natural  state  into  the  gasoline  or  condensing  sta- 
tion and  the  other  to  pass  it  out  and  on  through  the  main  discharge 
line  to  the  consumers. 

Httsbiirgh  Sc  West  Virginia  Gas  Co.  v.  Cutright, W.  Va. ,  97  Southeastern 

686,  p.  087. 
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PIPE   LINE   FOR  NATURAL   GAS — INCIDENTAL  USES. 

A  natural  gas  company  whose  main  business  is  not  the  production 
of  gasoline  is  not  to  be  denied  the  right  of  eminent  domain  and  pre- 
vented from  taking  land  for  a  right  of  way  for  its  pipe  line  on  the 
ground  that  it  has  erected  compressors  and  gasoline  plants  or  sta- 
tions for  .extracting  the  gasoline  and  purifying  the  gas,  and  that  inci- 
dentally the  corporation  will  reap  a  profit  from  the  gasoline  so 
extracted.  But  the  conservation  of  gasoline  which  is  desirable  if 
not  almost  imperative  is  not  the  only  purpose  of  extracting  it,  but 
it  thereby  serves  the  public  with  a  purer  quality  of  gas  without 
material  detriment  to  its  heat  properties  and  it  also  avoids  waste  by 
doing  away  with  line  drips  for  draining  and  blowing  out  the  gasoline 
and  water  that  accumulates  in  the  pipes,  and  it  also  prevents  the 
destruction  of  the  gaskets.  According  to  experts  such  plants  for 
conserving  the  product  and  facilitating  its  transportation  is  regarded 
as  the  best  and  most  scientific  methods  used  by  practically  all  large 
companies  engaged  in  the  transportation  of  natural  gas. 

Pittsburgh  &  West  Virgima  Gas  Co.  v.  Cutright, W.  Va. ,  97  Southeastern 

686,  p.  687. 

■ 

PIPE   LINE   FOR   NATURAL   GAS — PRESUMPTION. 

A  company  engaged  m  transportation  and  serving  the  pubUc  with 
gas  may  condemn  land  for  its  pipe  line;  and  land  taken  for  such  use 
is  none  the  less  a  public  use  because  the  pipe  lines  were  carried  to  a 
gasoline  plant  for  the  purpose  of  extracting  and  preserving  the  gaso- 
line and  for  extracting  water  and  other  liquid  substances  to  purify 
the  gas  and  to  facilitate  its  transportation  through  the  pipe  lines  to 
consumers. 

Pittsburgh  &  West  Virginia  Gas  Co.  v.  Cutright, W.  Va. ,  97  Southeastern 

686,  p.  687. 

WRONGFUL  APPROPRIATION — ^TRANSFER   OF   RIGHT. 

No  right  can  be  acquired  in  private  property  under  the  power  of 
eminent  domain,  except  upon  making  just  compensation  for  the  land 
appropriated.  The  corporation  or  person  originally  taking  or  occu- 
pying the  property  can  not  transfer  to  a  successor  or  another  by  lease 
or  otherwise  any  right  in  the  property  taken,  except  subject  to  the 
same  duty  of  making  just  compensation. 

Hazard  Dean  Coal  Co.  v.  Mcintosh, Ky. ,  209  Southwestern  364,  p.  367. 

WRONGFUL   APPROPRIATION — ^LIABILITY   OF   PURCHASER. 

A  coal  company  by  its  purchase  of  the  property  rights  and  franchises 
of  another  coal  company  and  entering  upon  and  continuing,  to  the 
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exclusion  of  the  landowner,  the  use  of  the  lands  occupied  by  its  rail- 
road, and  that  had  been  wrongfully  appropriated  by  the  former  coal 
company  and  by  such  user  continued  the  consequential  injuries  to 
the  land,  will  be  deemed  to  have  adopted  the  wrongful  appropriation 
of  the  land  and  to  become  equally  with  its  vendor,  the  original  wrong- 
doer, and  liable  to  the  landowner  for  damages  resulting  from  the 
wrongful  appropriation  of  the  land. 

Hazard  Dean  Goal  Co.  v.  Mclntoah, £y. ,  209  Southweatem  364  p.  366. 


MINING  CORPORATIONS. 

INCORPORATION — SIMILARITY  OF   NAMES — RIGHT  TO   INJtmCTION. 

A  corporation  was  organized  in  the  State  of  Washington  under  the 
corporate  name  of  the  ^'Diamond  Drill  Contracting  Company." 
Subsequently  another  corporation  was  organized  by  the  name  of  the 
*' International  Diamond  Drill  Contracting  Company."  The  statute 
of  Washington  (Remington  Code  1915,  section  3680)  provides 
that  no  corporation  shall  take  a  name  so  closely  resembling  the  name 
of  an  existing  corporation  as  to  be  misleading.  The  Diamond  Drill 
Contracting  Company  could  not  maintain  an  action  to  enjoin  the 
operations  of  the  International  Diamond  Drill  Contracting  Company 
where  it  appeared  that  the  name  was  not  in  fact  misleading  and  where 
there  was  no  evidence  to  show  that  the  suing  company  had  suffered 
any  loss  of  business  or  to  show  that  the  defendant  company  had 
obtained  any  information  as  to  the  complainant's  business  and  the 
defendant  company  had  taken  no  advantage  of  the  confusion  to 
benefit  thereby  by  reason  of  the  similarity  in  names. 

Diamond  Drill  Contracting  Co.  v.  International  Diamond  Drill  Contracting  C'O., 
Wash. ,  179  Pacific  120,  p.  122. 

A  corporation  by  the  name  of  the  Oldahoma  Producing  &  Refining 
Company  was  duly  incorporated  under  the  laws  of  Delaware.  Subse- 
quently the  Oklahoma  Consolidated  Producing  &  Refining  Company 
was  incorporated.  Wlien  the  similarity  of  the  names  of  two  corpo- 
rations is  such  as  that  it  is  probable  that  the  public  would  be  deceived 
thereby  and  when  the  names  are  such  as  tend  naturally  and  inevitably 
to  harm  the  older  corporation,  then  the  older  corporation  is  entitled 
to  a  preliminary  injunction  until  the  case  can  be  fairly  heard  on  the 
proofs. 

Oklahoma  Producing  &  Refining  Co.  v.  Oklahoma  Consol.  Producing  &  Refining 
Co., Delaware ,  106  Atlantic  38,  p.  39. 

FILING   REPORT   OF    ORGANIZATION — DUTY   DISPENSED   WITH. 

The  Mississippi  statute  of  1906  (Hemingway's  Code,  section  4104) 
requires  a  corporation  to  file  its  report  of  organization  within  thirty 
days  and  on  the  failure  to  do  so  the  charter  shall  be  null  and  void  and 
the  incorporators  shall  be  liable  as  partners.  The  legislature  has 
power  to  dispense  w^ith  such  formality  and  an  act  passed  after  a 
failure  on  the  part  of  a  corporation  to  meet  such  requirement  will 
prevent  the  charter  from  becoming  void. 

Southern  Coal  Co.  v.  Yazoo  Ice  &  Coal  Co., Miss. ,  80  Southern  334,  p.  335. 
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ACTS   OF   DIRECTORS — PAROL   PROOF. 

Any  act  of  a  board  of  directors  of  a  mining  corporation  may  be 
proved  by  parol  testimony  when  it  is  shown  that  no  record  was  mado 
of  such  action  or  if  a  record  was  made  and  was  lost. 

Copper  King  Min.  Go.  v.  Hanson, Utah ,  176  Pacific  623,  p.  624. 

AUTHORITY   OP   PRESIDENT. 

The  president  of  a  corporation  ordinarily  has  only  the  powers  of  a 
director  or  such  additional  powers  as  may  be  directly  conferred  upon 
him  by  the  bpard  of  directors.  The  president  or  general  manager  of  a 
corporation  sometimes  exercises  quite  extensive  powers  in  the  execu- 
tive management  of  its  business,  but  he  is  nevertheless  acting  all  the 
time  under  the  express  or  implied  authority  of  the  directors  who  are 
the  real  managers  of  the  corporation. 

Copper  King  Hin.  Co.  v.  Hanaoa, Utah ,  176  Pacific  623,  p.  62$. 

AUTHORITY  OF   PRESIDENT — LIABILITY   OF   CORPORATION. 

The  president  of  a  mining  corporation  has  authority  to  employ  a 
general  manager  for  the  company  and  to  bind  the  company  to  pay 
the  employee  such  salary  as  he  and  the  president  agreed  upon. 

Virginia  Talc  k  Soapatone  Co.  v.  Uurkant, Va. ,  98  Southeastern  681. 

AUTHORITY       CX>NFERR£D      ON      PRESIDENT — IMPLIED      RESCISSION — 

TERMINATION   OF   AGENCY. 

At  a  meeting  of  a  board  of  directors  of  a  mining  company  the  presi- 
dent was  made  the  agent  of  the  company  to  sell  certain  treasury 
stock  for  the  purpose  of  raising  funds  needed  for  the  use  of  the  com- 
pany. At  a  subsequent  meeting  the  president  reported  to  the 
directors  that  there  was  no  sale  for  the  stock,  but  no  record  was  made 
of  such  proceedings.  Subsequently  the  board  of  directors  acting 
with  the  president,  recognizing  the  necessity  of  having  money  to  pay 
the  indebtedness  and  expenses  of  the  company  levied  an  assessment 
upon  the  stock  and  from  the  funds  thus  raised  the  indebtedness  was 
paid  and  a  balance  left  in  the  hands  of  the  treasurer.  By  this  assess- 
ment the  object  for  which  the  president  was  authorized  to  sell  the 
treasury  stock  was  removed  and  the  necessity  for  the  sale  no  longer 
existed.  This  action  was  an  implied  rescission  of  the  former  authority 
conferred  upon  the  president  and  the  authority  so  given  him  to  sell 
the  stock  was  canceled  and  repealed  by  the  acts  of  the  directors  in 
which  the  president  participated. 

Copper  King  Min.  Co.  v.  Hanson, Utah ,  17G  Pacific  623,  p.  625. 
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AUTHORITY   OP  PRESIDENT — SALE   OF  STOCK. 

The  president  of  a  mining  company  has  no  implied  authority  to 
sell  its  treasury  stock. 

Copper  King  Min.  Co.  v.  Hansoii, Utah ,  176  Pacific  623,  p.  625. 

RESOLUTION    MAKING    THE    PRESIDENT    THE    AGENT — CONSTRUCTION. 

The  directors  of  a  mining  corporation  by  a  resolution  gave  the 
president  authority  to  sell  a  certain  number  of  shares  of  treasury 
stock  The  effect  of  this  action  was  to  name  the  president  the  agent 
of  the  company  to  do  the  acts  mentioned  in  the  resolution.  Authority 
so  granted  is  controlled  and  governed  by  the  same  rule  applicable  to 
contracts  between  individuals  and  the  intent  of  the  parties  must  be 
gathered  from  the  reading  of  the  resolution  interpreted  in  the  light 
of  the  circumstances  and  reasons  existing  at  the  time  of  its  passage. 

Copper  King  Min.  Co.  v.  Hanson, Utah ,  176  Pacific  623,  p.  624. 

PRESIDENT   ACTING   WITHOUT   AUTHORITY — PERSONAL  LIABILITY. 

The  president  of  a  fuel  company  acting  for  it  without  authority 
and  under  circiunstances  by  which  the  corporation  itself  woidd  not 
be  .bound  would  himself  be  personally  liable. 

Clinchfield  Fuel  Co.  v.  Henderson  Iron  Works  Co.,  254  Federal  411,  p.  416. 
AUTHORITY  OF  OFFICER — NOTICE    TO    THIRD    PERSONS — ^EXCEPTION. 

Where  a  third  person  deals  with  an  official  of  a  corporation  con- 
cerning the  property  of  the  corporation  for  a  consideration  personal 
to  the  officer  himself  and  not  for  the  benefit  of  the  corporation,  he 
is  bound  to  inquire  as  to  the  authority  of  the  officer  to  make  the 
disposition  of  the  corporate  property.  But  the  rule  does  not  apply 
where  a  third  person  purchases  or  takes  a  certificate  of  stock  for  col- 
lateral security  for  a  loan  to  the  secretary  of  the  company  where  the 
certificate  on  its  face  appeared  to  and  had  in  fact  for  a  period  of  two 
months  or  more  been  the  property  of  the  secretary  and  where  it 
appeared  to  be  regularly  issued  by  the  proper  officers  and  attested 
by  the  seal  of  the  corporation. 

Green  v.  Caribou  Oil  Co., Cal. ,  178  Pacific  950,  p.  952. 

AUTHORITY   OF   GENERAL  MANAGER. 

The  general  manager  of  a  coal  company  operating  coal  mines  on 
leased  lands  has  no  authority  to  give,  sell,  trade,  or  release  to  another 
coal  company  any  part  of  the  leasehold  estate. 

Carroll  Cross  Coal  Co.  v.  Abrams  Creek  Coal  &  Coke  Co., W.  Va. ,  98 

Southeastern  148,  p.  151. 
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COAL  COMPANT — AUTHOBITT  OF  GENERAL  MANAGER. 

It  was  the  business  of  a  general  manager  of  a  coal  company  to 
conduct  the  mining  operations  of  the  company,  the  digging  and 
selling  of  coal,  employment  and  dmcticm  of  the  necessary  labor, 
payment  of  wages,  and  the  like;  but  he  had  no  implied  authority  to 
give,  sell,  or  release  any  portion  of  the  mining  territory  to  another 
coal  company. 

Carroll  Cross  Coal  Co.  v.  Abrams  Creek  Coal  A  Coke  Co.,  W.  Va. ,  98 

Southeastern  148,  p.  151. 

UNAUTHORIZED   LEASE   BY   GENERAL  MANAGER — ^ESTOPPEL. 

A  coal  company  was  engaged  in  mining  coal  from  mines  on  leased 
lands.  Its  mining  operations  were  under  the  direction  of  a  general 
manager.  During  the  process  of  mining  the  general  manager  without 
authority  executed  an  agreement  and  lease  to  another  mining  com- 
pany by  which  it  entered  upon  the  leased  land  and  mined  and  removed 
coal.  The  sublease  was  not  ratified  by  the  mining  company  and  did 
not  estop  it  from  recovering  compensation  for  the  coal  so  mined  nor 
from  the  enforcement  of  the  statutory  penalties  inflicted  for  mining 
withui  a  prohibited  area  along  the  boundary  line  between  the  leases 
under  which  the  two  companies  were  respectively  operating.  The 
sublessee  was  bound  to  know  that  the  general  manager  had  no 
authority  to  make  such  a  lease  unless  the  authority  was  expressly 
conferred  and  the  sublessee  must  to  protect  itself  ascertain  whether 
such  authority  had  been  conferred  upon  the  general  manager. 

Carroll  Cross  Coal  Co.  v.  AbramB  Creek  Coal  &  Coke  Co.,  W.  Va. ,  98 

Southeastern  148,  p.  152. 

PROMOTERS   AS   AGENTS. 

The  promoters  of  a  corporation  to  be  formed  are  generally  to  be 
regarded  as  the  agents  of  the  corporation  and  a  contract  made  by 
them  on  behalf  of  themselves  and  the  corporation,  when  accepted 
by  the  corporation  after  organization,  is  binding  upon  both  the  pro- 
moters and  the  corporation  accepting  the  benefits  of  the  contract. 

Wallace  v.  Eclipse-Pocahontas  Coal  Co., W.  Va. ,  98  Southeastern  293, 

p.  295. 

CONTRACT  OP  PROMOTERS — NOTICE   TO   CORPORATION. 

The  promoters  of  a  corporation  entered  into  a  contract  for  the  pur- 
chase and  taking  over  and  operating  a  large  tract  of  coal  land.  After 
the  corporation  was  formed  it  accepted  the  contract  of  the  promoters 
and  received  a  conveyance  of  the  land  described  in  the  contract. 
The  corporation  by  receiving  and  accepting  the  benefits  of  the  con- 
tract and  the  promoters  and  incorporators  of  the  corporation  are 
charged  with  notice  of  all  the  terms  and  conditions  of  the  contract. 

Wallace  v.  Eclipse-Pocahontas  Coal  Co.,     W.  Va. ,  98  Southeastern  293» 

p.  295. 
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CONTRACT   BY  PBOMOTEBS — ACCEPTANCE  BY  COEPOEATION — SPECIFIO 

PEBFOBMANCE. 

The  owner  of  a  lease  of  coal  lands  who  agreed  with  promoters  of  a 
corporation  to  convey  the  leasehold  to  the  corporation  when  fonned 
in  consideration  of  the  issuance  of  stock  equivalent  to  the  one-fiftli 
value  of  the  property  when  equipped  for  mining,  may  on  the  accept- 
ance of  the  contract  by  the  corporation  enforce  specific  perfoniiaaoe 
thereof  against  the  corporation  and  compel  it  to  issue  to  him  the 
shares  of  stock  representing  the  one-fifth  value  of  the  property. 

Wallace  v.  Eclipse-Pocahontas  Coal  Co., W.  Va. ,  M  Southeutern  293, 

p.  295. 

CONTBACT  WITH  PBOMOTEBS — AGBEEMEKT  TO  TBANSPBB  PBOPERTT 

FOB  STOCK. 

The  owner  of  a  lease  of  certain  coal  lands  entered  into  a  contract 
with  promoters  of  a  proposed  corporation  by  which  he  was  to  sell  and 
convey  to  the  corporation  the  leasehold  and  to  accept  in  payment 
fully  paid  up  stock  equal  to  a  one-fifth  interest  of  the  value  of  the 
property  when  fully  equipped  for  mining  and  producing  coal.  This 
agreement  on  acceptance  by  the  corporation  gave  the  contractor  the 
position  of  a  subscriber  to  the  capital  stock  of  the  corporation  and 
gave  him  the  right  by  a  bill  in  equity  to  compel  the  issue  of  the  proper 
certificates  of  stock. 

Wallace  v.  Eclipse-Pocahontas  Coal  Co., W.  Va. ^  98  SoutheaBiern  29a(, 

p.  295. 

PEOMOTER*S    CONTRACT    TO    PURCHASE    MINE — ADOPTION    BY    CORPO- 
RATION— RIGHT   OF   VENDOR  TO  TREASURY   STOCK. 

The  owner  of  mining  property  conveyed  the  same  to  a  minii^g 
company  pursuant  to  a  contract  entered  into  with  the  promoters  of 
the  company  and  accepted  in  part  payment  shares  of  the  compaay'd 
stock.  A  certain  number  of  shares  of  stock  was  deposited  in  a  bank 
to  secure  the  second  installment  due  on  the  purchase  price.  Under 
an  agreement  that  on  failure  to  make  the  payment  the  vendor  should 
be  entitled  to  an  absolute  delivery  of  the  stock  deposited,  the  vendor 
was,  on  the  failure  of  the  company  to  pay  the  installment,  entitled  to 
receive  the  stock  deposited  in  escrow  in  lieu  of  the  cash  payment. 

Wilflon  V.  Meara, Wtrii. ,  177  FmciAc  815,  p.  817. 

CONTRACT   WrTH  PROMOTERS — ^TRANSFER  OF  PROPERTY  FOR  STOCK 

CONSTRUCTION. 

A  contract  with  promoters  of  a  corporation  provided  for  the  sale 
and  transfer  to  the  corporation  of  a  coal  lease,  the  seller  to  accept  in 
payment  fully  paid  up  stock  to  the  value  of  one-fifth  interest  in  the 
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property  when  fully  equipped  for  milling  and  producing  coal.  The 
provision  "  a  one-fifth  interest  in  the  property  fully  equipped,"  means 
in  the  light  of  the  facts  and  circumstances  surrounding  the  parties  a 
sufficient  amount  of  stock  to  equal  one-fifth  of  the  value  of  the 
property  equipped  with  a  tipple,  tracks,  haulways,  cars,  and  all 
necessary  machinery  and  motive  power  to  successfully  carry  on  one 
operation  on  the  property;  but  the  contract  does  not  contemplate 
that  the  seller's  interest  would  always  represent  a  one-fifth  interest  in 
the  property. 

Wallace  v.  Eclipee-Pocahontaa  Coal  Co., W.  Va. ,  98  Southeastern  293, 

p.  296. 

promoter's  property  EXCHANGED  FOR  STOCK — RELIEF. 

The  fact  that  the  promoters  of  a  corporation  exchanged  their 
property  for  stock  of  the  company  at  a  price  agreed  upon  between 
themselves  and  the  corporation,  no  rights  of  creditors  being  involved, 
and  subsequent  stockholders  obtained  full  value  in  the  purchase  of 
their  stock,  gives  no  right  of  action  in  the  corporation  subsequently 
to  cancel  such  promoter's  stock  upon  the  mere  allegation  that  the 
property  was  of  less  value  than  as  agreed  upon. 

Robenon  v.  Draney, Utah  - — ,  178  Pacific  35,  p.  39. 

STOCK  ISSUED  TO  PROMOTERS — RIGHT   OF   STOCKHOLDER  TO  CANCEtr 

LATION. 

The  right  of  a  stockholder  to  sue  for  the  cancellation  of  stock 
wrongfully  issued  to  promoters  depends  on  whether  the  corporation 
or  the  stockholder  has  suffered  any  tangible  wrong  or  injury  to  his 
property  rights  through  the  wrongful  acts  of  the  directors,  officers, 
or  stockholders  complained  of  and  not  whether  the  suing  stockholder 
acqiiired  his  stock  before  or  after  the  acts  complained  of,  if  he  is  not  a 
mere  interloper  and  is  acting  in  good  faith  and  not  estopped  from 
otherwise  maintaining  the  action. 

Roberaon  v.  Draney, Utah ,  178  Pacific  35,  p.  38. 

PROMOTERS — LIABILrTY     TO      ACCOUNT      FOR      STOCK      ISSUED — GOOD 

FAITH. 

A  coal  entryman,imable  to  complete  his  entries,  pay  his  obligations, 
and  obtain  title  to  the  land,  arranged  with  three  other  persons  to 
form  a  corporation  and  obtain  fimds  by  which  the  corporation  could 
acquire  the  title  to  the  coal  lands.  A  corporation  was  organized  with 
a  capital  of  $50,000,  the  required  10  per  cent  of  the  capital  was  paid 
in  by  the  promoters,  and  the  coal  entries  completed  and  the  title  to 
the  land  conveyed  to  the  corporation.  Subsequently  the  capital 
stock  of  the  corporation  was  increased  to  $250,000  and  a  large  part 
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of  the  stock  issued  to  the  four  promoters  and  the  remaining  part  sold 
to  purchasers  at  a  small  per  cent  of  its  par  value.  The  corporation 
under  the  management  of  the  original  promoters  proved  successful 
and  profitable,  Mid  the  stock  was  worth  from  three  to  five  times  what 
the  purchasers  paid.  The  promoters  were  charged  with  no  fraud  or 
misrepresentation  in  the  matter,  neither  in  the  increase  of  the  capital 
stock,  in  the  issuance  of  the  stock  to  themselves  as  promoters,  nor  in 
the  sale  of  the  stock  to  the  purchasers.  Under  this  state  of  facts 
neither  the  corporation  nor  the  stockholders  could  maintain  a  suit  in 
equity  to  cancelany  part  of  the  shares  issued  to  the  promoters  or  to 
compel  them  to  restore  to  the  corporation  any  part  of  their  stock  on 
the  sole  ground  that  they  had  made  greater  profit  out  of  the  enter- 
prise than  those  who  had  purchased  their  shares  of  the  stock,  • 

Robereon  v.  Draney, Utah ,  178  Pacific  36,  p.  39. 

COAL  LOCATION — STOCK    TO    PBOMOTERS — ^LIABIUTY   AND    CANCELLA- 
TION. 

An  entryman  on  public  coal  lands  who  had  expended  considerable 
labor  and  money  in  making  developments  and  had  incurred  large 
obligations  was  not  able  to  secure  the  funds  to  discharge  his  obliga- 
tions and  protect  his  entry.  To  avoid  loss,  he  with  others  oi^anized 
a  corporation  and  the  entries  were  transferred  to  it  in  payment  for 
stock  that  was  distributed  in  proportion  to  the  money  advanced. 
After  the  incorporation  other  persons  purchased  the  stock  and  the 
entire  transaction  resulted  in  a  profit  to  the  corporation  and  its 
stock  was  worth  par  by  reason  of  the  coal  values  of  the  land.  Under 
these  circumstances  a  person  who  purchased  stock  of  the  corporation 
can  not  recover  from  the  promoters  on  the  groxmd  alone  that  the 
promoters  reaped  greater  profits  than  the  purchasers  of  the  stock. 

Roberaon  v.  Draney, Utah ,  178  Pacific  36,  p.  39. 

ISSUE   OP   STOCK — ^TRANSFER — POWER   OP   CORPORATION. 

An  oil  company  can  not  enforce  the  code  rule  to  the  effect  that  a 
transfer  of  shares  of  stock  is  not  valid,  except  as  to  the  parties  thereto 
imtil  it  is  entered  on  the  books  of  the  corporation,  as  against  the 
authority  of  its  own  officers  to  issue  certificates  of  stock  within  the 
apparent  scope  of  their  authority. 

Green  v.  Caribou  Oil  Co., CaL ,  178  Pacific  960,  p.  962. 

UNAUTHORIZED  SALE  OF  STOCK  BY  PRESIDENT — ^VALUE  OP  STOCK — 

PROOF  OP  CONSPIRACY. 

The  president  of  a  mining  corporation  without  authority  sold  cer- 
tain of  its  treasury  stock  to  a  third  person.  In  an  action  by  the 
corporation  to  cancel  and  set  aside  the  sale  on  the  alleged  grounds 
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that  it  was  without  authority  and  was  pursuant  to  a  conspiracy 
between  the  president  and  the  purchasers  of  the  stock  to  obtain 
control  of  the  corporation,  it  is  proper  on  the  trial  of  the  case  to 
prove  the  value  of  the  stock  and  that  it  was  sold  for  less  than  its 
value  as  tending  to  prove  the  charge  of  conspiracy. 

Copper  King  Min.  Co.  v.  Hanson, Utah ,  176  Pacific  623,  p.  625. 

See  Lochwitz  v.  Mine  <&  MiUing  Co.,  37  Utah  349,  p.  355;  108  Pacific  1128. 

UNAUTHOBIZED   SALE   OF   STOCK — SUIT   BY   CORPOBATION  TO   CANCEL. 

The  president  of  a  mining  corporation  without  authority  sold  cer- 
tain of  its  treasury  stock  to  a  third  person.  Thereupon  the  corpo- 
ration by  authority  of  the  board  of  directors  brought  an  action  in  a 
court  of  equity  alleging  the  issuance  of  the  stock  without  authority 
and  tendered  to  the  purchaser  all  the  money  paid  for  the  stock: 
Under  well-settled  rules  of  equity  and  in  view  of  the  fact  that  the 
corporation  offered  to  save  the  purchaser  from  loss  a  court  of  equity 
has  power  to  cancel  the  stock  and  order  its  surrender  and  direct  the 
repayment  to  the  purchaser  of  such  money  as  had  been  paid  upon 
the  stock. 

Copper  King  Min.  Co.  v.  Hanson, Utah ,  176  Pacific  623,  p.  625. 

STOCK  AS  COLLATERAL — ^VALIDITY  OF  ISSUE — AUTHORITY  OP  OFFICERS. 

A  third  person  made  a  loan  to  the  secretary  and  transfer  agent  of 
an  oil  company  and  accepted  as  collateral  security  a  certificate  repre- 
senting shares  of  stock  purporting  to  be  owned  by  the  secretary  and 
bearing  the  signatures  of  the  vice  president  and  the  secretary  and 
the  seal  of  the  corporation.  The  secretary  was  insolvent,  but  the 
stock  was  worth  more  than  the  principal  and  interest  of  the  sum 
loaned.  The  lender  had  the  right  to  rely  upon  the  secretary's 
honesty,  the  signature  of  the  vice  president,  and  upon  the  verity  of 
the  instrument  presumed  from  the  fact  that  the  corporate  seal  was 
attached.  The  corporation  could  not,  as  against  the  claim  of  the 
lender  of  the  money,  show  that  the  certificate  was  false  and  fraudulent 
where  the  names  were  not  forged,  but  the  vice  president  and  the 
officers  of  the  company  were  negligent  in  permitting  the  share  of  stock 
to  be  issued. 

Green  v.  Caribou  Oil  Co., Cal. ,  178  Pacific  950,  p.  951. 

FRAUDULENT   ISSUE   OF   STOCK — ^ESTOPPEL, 

A  mining  corporation  is  estopped  from  disputing  the  authority  of 
its  own  officers  to  issue  stock  within  the  apparent  scope  of  their 
authority;  but  the  corporation  is  not  estopped  from  disputing  the 
validity  of  a  transfer  of  stock  or  from  refusing  to  enter  the  same  on 
its  books. 

Green  v.  Caribou  Oil  Co., Cal. ,  178  Pacific  950,  p.  952, 
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FRAUDULENT  TBANSFBB  OF  STOCK — TITLE  OF    TRANSFEREE. 

The  stock  of  an  oil  refining  company  was  kept  by  the  owner  in  his 
private  office,  and  without  any  authority  and  without  being  indorsed 
by  him  possession  of  the  stock  was  obtained  by  a  third  person  and 
was  by  such  third  person  dehvered  to  a  purchaser  and  a  creditor  in 
payment  of  the  indebtedness  of  the  owner  of  the  stock.  Such  a 
delivery  and  pretended  transfer  of  the  stock  gave  no  tirte  to  the 
transferee. 

Oriditon  v.  Louisiana  Oil  Refining  Co.,  144  La. ,  81  Southern  213. 

FAILURE   TO   FAT  DEBT — LIABILITY  OF  OKE   DIRECTOR. 

A  mining  company  was  managed  by  a  board  of  directors  of  which 
a  promoter  was  one.  In  the  absence  of  proof  that  would  lead  to  a 
contrary  belief  a  court  must  assume  that  the  company  did  not  meet 
its  payment  for  mming  ground  purchased  because  it  did  not  have, 
and  had  no  way  of  raising,  money  on  the  security  it  had  with  which 
to  pay.  Under  such  circumstances  there  is  no  ground  for  rendering 
a  personal  judgment  against  the  promoter  director,  where  the  corpo- 
ration had  voluntarily  assumed  the  liabilities. 

Wilaon  v.  Meare, Wash. ,  177  Pacific  815,  p.  818. 

LIABILITY   OF   STOCKHOLDERS. 

A  stockholder  in  a  mining  corporation  who  owned  stock  for  which 
payment  had  not  been  made  to  the  corporation  and  who  is  not  a 
bona  fide  holder  of  the  stock  is  liable  on  the  insolvency  of  the  cor- 
poration to  the  creditors  of  the  corporation  for  the  unpaid  balance 
of  the  par  value  of  the  stock,  so  far  as  may  be  necessary  to  pay  such 
creditors^  notwitlistanding  the  fact  that  the  stock  may  be  fully  paid 
and  nonassessable  as  between  the  corporation  and  the  stockholder. 

Caledonia  Coal  Co.,  In  re,  254  Federal  742,  p.  746. 
INSOLVENCY — INDEBTEDNESS  TO   STOCKHOLDER — RECOVERY. 

A  stockholder  who  purchased  his  stock  from  another  with  notion 
that  the  seller  had  not  paid  the  corporation  in  full  for  such  stock  is 
not  entitled  to  present  and  have  allowed  a  claim  against  the  company 
after  bankruptcy  as  against  other  creditors  until  he  has  paid  the 
amount  remaining  due  upon  the  original  purchase  of  the  stock. 

Caledonia  Coal  Co.,  In  re,  254  Federal  742,  p.  746. 

LIABILITY   FOR   SERVICES   OP  ATTORNEY. 

A  mining  corporation  may  be  liable  for  the  services  of  an  attorney 
where  such  services  were  rendered  for  the  company  with  knowledge 
of  those  whose  duty  it  was  to  take  charge  of  its  affairs. 

U.  S.  Molybdenum  Co.,  In  re,  255  Federal  790,  p.  791. 
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■ 

LIABILITY  TO  ATTORNEY  OF  ADVERSE   PARTY. 

A  mining  corporation  is  under  the  statute  of  Oklahoma  liable  to 
the  attorney  of  the  adverse  party  in  a  pending  suit  where  it  compro- 
mised and  settled  the  action  in  the  absence  of  the  attorney  of  such 
adverse  party. 

Oklahoma  Coal  Co.  v.  Hays, Okla. ,  176  Pacific  931. 

PURCHASE   OF  OIL  LEASE — FRAUD — ^RECOVERY. 

A  corporation  was  induced  by  the  fraudulent  representations  of  the 
agent  of  another  corporation  to  purchase  from  it  a  mining  lease. 
The  price  agreed  to  be  paid  was  some  three  times  the  actual  value 
of  the  lease.  The  corporation  did  not  so  far  ratify  the  contract  that 
it  could  have  no  relief  for  a  failure  to  rescind  the  purchase  on  discovery 
of  the  fraud,  or  from  the  fact  that  certain  of  its  o£5.cer3  and  stock- 
holders innocently  repeated  the  representation  in  order  to  sell  the 
stock. 

Barnett  Oil  A  Gas  Co.  v.  New  Martinsville  Oil  Co.,  254  Fedeml  481,  p.  485. 


NATURAL      GAS      COMPANY — ^METHODS      OF      DISCHAROIJTG      DUTIES — 

APPROPRIATION  OF  LAND. 

A  natural  gas  company  authorized  to  serve  the  public  assumes  the 
burden  of  the  public  service,  and  the  methods  and  manner  of  dis- 
charging its  duties  is  largely  left  to  the  discretion  of  its  board  of 
directors,  and  this  includes  the  right  to  determine  the  route  and 
quantity  of  land  necessary  to  be  taken  for  the  public  use,  subject  to 
the  control  of  the  courts  on  the  question  of  the  public  use. 

Pittabuigh  &  West  Virginia  Gas  Co.  v.  Cutright, W.  Va. ,  97  Southeastern 

686,  p.  688. 

OA8  COMPANY — INSUFFICIENT   SERVICE — DISCOUNT  OP  BILLS. 

A  natural  gas  company  was  required  by  order  of  the  corporation 
commission  to  furnish  an  adequate  supply  of  gas  for  domestic  pur- 
poses. The  company  was  permitted  to  charge  a  maximum  rate  based 
upon  the  adequacy  of  the  service  rendered  and  the  quantity  of  gas 
furnished.  But  on  failure  of  a  company  to  maintain  the  efficiency 
required  and  when  the  quantity  of  gas  furnished  is  insufficient  for 
domestic  purposes,  the  commission  may  compel  the  company  to  dis- 
count its  bills,  where  the  discount  ordered  bears  a  fair  relation  to  the 
falling  off  in  service. 

Nowata  County  Gas  Go.  v.  State, Okla. ,  177  Pacific  618. 

LOCAL  DISTRIBUTING  COMPANIES — INTERSTATE   COMMERCE. 

A  natural  gas  company  engaged  in  the  production  and  transporta- 
tion of  interstate  commerce  sold  gas  to  various  local  distributing 


32  MINING  DECISIONS,  JANUARY  TO  MAY,  1919. 

companies  at  separate  stations  and  places  along  its  pipe  line.  The 
gas  company  received  in  payment  of  its  gas  from  each  distributing 
company  a  certain  per  cent  of  the  receipts  of  such  company's  sales 
to  their  consumers;  but  this  fact  did  not  make  the  business  of  the 
local  distributing  companies  any  part  of  the  interstate  commerce 
engaged  in  by  the  producing  company  and  did  not  prevent  the  regu- 
lation of  the  distribution  and  the  rates  charged  by  the  local  com- 
panies to  their  consumers  by  the  State  Public  Utilities  Commission. 

Pubic  Utilities  Commission  of  Kansas  v.  Landon, U.  S. ,  SI  Supreme  Ct. 

Rep.  389. 

MINING  RATES — MEANING. 

A  coal  company  agreed  to  deliver  to  a  carrier  coal  at  one  dollar 

per  ton  with  an  agreement  that  the  price  should  be  increased  or 

decreased  according  to  any  subsequent  changes  in  **  mining  rates." 

The  term ''  mining  rates  "  might  be  an  easy  matter  to  be  determined  by 

mine  operators  and  by  miners  as  a  question  of  fact  and  the  account 

settled  between  the  mining  company  and  the  carrier  on  such  basis. 

West  Virginia  Traction  &  Electric,  etc.,  Go.  v.  Elmgrove  Min.  Co.,  253  Federal  772, 
p.  773. 

"mining  rates" — CONTRACT  TO  FURNISH  COAL  TO  CARRIER — ^EFFECT 

OF  FUEL  ACT. 

Under  a  contract  made  in  1910  a  coal  company  agreed  to  supply 
a  carrier  with  coal  at  the  rate  of  one  dollar  per  ton  with  an  agreement 
that  the  rate  should  increase  or  decrease  with  any  subsequent  changes 
in  "mining  rates."  After  the  passage  of  the  act  of  August  10,  1917 
(40  Stats.  276),  controlUng  the  distribution  of  food  products  and  fuel 
and  fixing  the  price  of  coal  at  $2.45,  the  mining  company  refused 
further  to  supply  the  carrier  except  on  a  basis  and  the  payment  of 
$2.45  per  ton.  The  State  fuel  administrator  on  refusing  to  construe 
the  contract  made  an  order  requiring  the  coal  company  to  supply  the 
carrier  with  coal,  subject  to  the  legal  construction  of  the  meaning  of 
the  contract.  In  an  action  by  the  carrier  to  compel  the  mining  com- 
pany to  furnish  coal  that  it  might  operate  its  Une  for  the  war  period 
under  the  act  of  August  10,  1917,  the  court  refused  to  compel  the 
State  fuel  administrator  to  construe  the  contract  and  determine  the 
price  to  be  paid;  and  the  court  under  a  demand  for  equitable  relief 
refused,  during  the  war  period,  to  construe  the  contract  and  deter- 
mine the  price  that  must  be  paid  for  the  coal  but  ordered  the  coal 
company  to  furnish  coal  under  the  terms  of  the  original  contract 
without  prejudice  to  its  rights  to  recover  according  to  the  construc- 
tion of  the  contract  as  to  the  meaning  of  "mining  rates,"  as  might 
be  determined  in  an  action  at  law. 

West  Virginia  Traction  &  Electric,  etc.,  Co.  v.  Elmgrove  Min.  Co.,  253  Federal  772, 
p.  773. 
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EARNINGS — DIVIDENDS — TAXATION. 

An  oil  company  took  over  the  earnings  and  surplus  that  had  accu- 
mulated and  had  been  used  as  capital  before  the  taxing  year  of  cer- 
tain subsidiary  corporations  whose  stock  was  owned  by  the  oil  com- 
pany. The  oil  company  with  its  subsidiaries  constituted  a  single 
enterprise  of  transporting,  buying,  refining,  and  selling  oil.  These 
eamings  and  the  surplus  so  taken  by  the  oil  company  can  not  be 
called  dividends  within  the  meaninsc  of  the  income-tax  law. 

Gulf  Oil  Corp.  V.  Lewellyn,  39  Supreme  Ct.  Rep.  135. 

SEARCH   AND  SEIZURES — ^SUFFICIENCY  OF  AFFIDAVIT.  ' 

An  affidavit  on  which  a  search  warrant  was  issued  stated  that  con- 
tracts, books  of  accoimt,  minute  books,  ledgers,  journals,  and  other 
books  and  papers  of  a  mining  corporation  had  been  used  as  the  means 
of  committing  the  felony  of  knowingly  and  willfully  asking,  demand- 
ing, and  receiving  higher  prices  per  ton  for  bituminous  coal  at  the 
mine  than  the  prices  prescribed  by  the  regulations  in  the  act  of 
June  15,  1917.  It  also  charged  further  felony  in  combining  and  con- 
spiring with  other  persons  to  get  excessive  prices  for  bituminous  coal, 
such  prices  being  higher  per  ton  at  the  mine  than  the  prices  pre- 
scribed by  the  regula.tions  under  the  food  and  fuel  act  of  August  10, 
1917.  The  affidavit  does  not  set  forth  the  person  who  committed 
the  alleged  felony,  does  not  sufficiently  designate  and  describe  the 
pi-operty  to  be  seized,  does  not  set  forth  how  the  books  and  papers 
were  used  as  the  means  of  committing  the  felonies,  but  the  averments 
are  mere  conclusions  and  not  facts  and  is  wholly  defective.  The 
issuance  of  the  search  warrant  and  the  seizure  of  the  books,  papers, 
and  property  of  the  corporation  was  a  palpable  and  flagrant  violation 
of  the  rights  granted  by  the  Constitution. 

Tri  State  Coal  &  Coke  Co.,  In  re,  253  Federal  605,  p.  607. 
See  Veder  v.  United  States,  252  Federal  414. 

FOREIGN   CORPORATIONS — ^JURISDICTION  OP  COURT — ^APPEARANCE. 

A  foreign  corporation  submits  itself  to  the  jurisdiction  of  a  court 
of  another  State  where  it  appears  in  a  pending  case  and  makes  a 
motion  to  contiuue  the  case  without  making  any  suggestion  that  the 
court  was  without  jurisdiction  and  without  any  limitation  on  an 
application  for  a  continuance,  as  all  appearances  are  general  unless 
specially  limited  and  a  general  appearance  is  a  waiver  of  process  and 
confers  jurisdiction  over  the  person. 

Republic  Oil  <k  Gas  Co.  v.  Owen, Tex.  Civ.  App. ,  210  Southwestern  319, 

p.  320. 
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FOREIGN   CORlPORATION — FAILURE   TO   COMPLY   WITH   STATUTE. 

A  West  Virginia  oil  and  gas  company  sought  to  enforce  in  the 
State  of  Kentucky  certain  pil  leases  purchased  by  it.  The  statute  of 
Kentucky  provides  that  it  shall  not  be  lawful  for  any  foreign  corpor- 
ation to  carry  on  business  in  that  State  without  compUance  with  the 
statute.  Under  this  statute  a  foreign  corporation  failing  to  designate 
an  agent  within  the  State  upon  which  process  might  be  served  can 
not  lawfully  transact  business  or  enforce  any  right  claimed  under  a 
contract  made  within  the  State.  Neither  can  such  a  corporation 
obtain  the  right  to  proceed  by  complying  with  the  statute  after  the 
commencement  of  an  action.  A  foreign  corporation  can  not  invoke 
the  aid  of  the  courts  in  assisting  it  to  carry  on  a  business  which  the 
law  makes  illegal  and  forbids  such  a  corporation  to  do. 

Hays  V.  West  Virginia  Oil  &  Gas  &  By-Producte  Co., Ky. ,  210  South- 

wcBtem  174,  p.  176. 


MINING  PARTNERSHIPS. 

FORMATION — CONSTRUCTION  OF  CONTRACT — UABILITT. 

In  definitions  of  partnerships  tlie  element  of  contract  is  funda- 
mental and  a  partnership  relation  is  created  only  by  voluntary  con- 
tract of  the  parties  and  does  not  arise  in  any  case  by  operation  of 
law.  The  cardinal  nile  for  interpreting  a  contract  and  determining 
whether  it  constitutes  a  partnership  or  not  is  the  int'ention  of  the 
paities. 

Mackie-Clemens  Coal  Co.  v.  Brady,  Mo.  App.  ,  208  Southwestern  151, 

p.  153. 

AGREEMENT  TO   CONSTITDTE — ACCOUNTING. 

The  owner  of  a  coal  mine  was  indebted  to  his  mine  superintendent 
in  a  large  sum.  It  was  thereupon  agreed  that  the  superintendent 
should  purchase  an  interest  in  the  mine  and  that  the  indebtedness 
should  be  taken  as  a  part  payment  of  the  interest  purchased.  It  was 
also  agreed  that  the  superintendent  was  to  have  a  certain  stated  sum 
per  month  until  the  output  reac*hed  a  certain  number  of  tons  per 
day  and  the  salary  was  then  to  be  increased  to  another  stated  sum. 
The  supeiintendent  received  money  for  the  expenses  of  the  mine  and 
also  made  purchases  at  the  commissary.  Under  these  facts  a  bill  for 
an  accounting  may  lie  as  the  remedy  at  law  is  inadequate,  but  the 
accounts  must  be  so  complicated  as  to  require  consideration  by  a 
chancel  y  court. 

Julian  V.  Woolbert, Aia. ,  81  Southern  32,  p.  33. 

ASSOCIATION — LIABU-ITT    YOU    STOCK — ASSETS    INCBEASED   BY    STOCK- 
HOLDERS 

A  partnership  association  of  miners  was  organized  under  the 
Michigan  statute  with  a  capital  stock  of  5,000  shares  of  the  par 
value  of  $10  each.  The  members  did  not  pay  to  the  association  the 
full  face  value  of  the  stock,  but  after  the  issuance  of  the  stock  they 
performed  voluntary  labor  for  the  association  and  thereby  increased 
the  value  of  the  assets  of  the  company  until  they  actually  exceeded 
the  total  capital  stock  and  no  dividends  were  paid  the  stockholders. 
On  the  bankruptcy  of  the  association  the  claims  of  the  stockholders 
^ould  not,  as  against  other  creditors,  be  allowed  and  paid  unless  and 
until  such  stockholders  had  paid  the  full  face  value  of  their  stock. 
The  fact  that  the  capital  of  the  company  was  increased  in  value  by 
the  labor  of  the  stockholders  could  not  operate  as  a  payment  by  the 

35 
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stockholders  any  more  than  a  decrease  in  value  of  the  capital  would 
reduce  the  amount  to  which  the  stockholders  were  entitled  to  credit 
for  payments  on  their  stock  subscriptions. 
Caledonia  Coal  Co.,  In  re,  254  Federal  742,  p.  746. 

PURCHASE   BY   PARTNER — DUTY  TO   DISCLOSE  FACTS. 

A  partner  as  manager  of  mining  operations  has  the  right  to  pur- 
chase the  interest  of  a  partner  in  the  mining  property,  but  it  is  his 
duty  to  deal  fairly  with  the  selling  parUier  and  to  disclose  the  facts 
and  conditions  which  have  come  to  his  knowledge  as  manager  bear- 
ing upon  the  value  of  the  property.  He  can  not  take  advantage  of 
the  purchasing  partner  by  misrepresentation,  conceahnent,  or  omis- 
sion to  disclose.  Howevw,  he  is  not  required  to  express  himself 
relative  to  matters  merely  of  speculation  or  surmise,  but  if  he  chooses 
to  give  an  opinion  he  must  act  honestly  and  in  good  faith.  A  pxu*- 
chase  of  an  interest  by  a  managing  partner  after  giving  fully  and 
fairly  the  details  of  the  mining  operations,  the  reasonable  prospective 
value  of  the  separate  shares  where  the  seller  is  familiar  with  such 
operations  and  has  a  fair  basis  otherwise  for  determining  the  value, 
wUl  not  be  lescinded  because  of  the  purchaser's  failure  to  give  a  full 
statement  of  the  conditions  merely  because  the  subsequent  operationa 
continued  to  be  prosperous  and  profitable. 

Cardoner  v.  Day,  253  Federal  572,  p.  577. 

JOINT   INTEREST   IN   OIL   LEASES   PURCHASED. 

Certain  parties  entered  into  an  agreement  to  the  eflFect  that  the 
parties  were  to  be  equally  interested  in  such  oil  leases  in  a  particu- 
lar field  as  were  submitted  to  either  and  such  as  all  agreed  to 
acquire,  but  there  was  no  general  agreement  to  become  partners  in 
all  leases  purchased  by  either  of  the  parties  and  both  parties  became 
interested  with  other  parties  in  oil  leases.  The  fact  that  the  parties 
were  co-owners  of  several  oil  leases  did  not  constitute  them  general 
partners  as  to  all  leases  acquired  by  either.  Under  these  circum- 
stances one  of  the  parties  could  not  claim  an  interest  in  a  lease  acquired 
by  the  other  where  the  particular  lease  was  taken  in  the  individual 
name  of  the  second  party,  paid  for  by  him,  and  when  the  complaining 
party  never  asserted  any  interest  in  the  lease  until  many  months 
after  its  acquisition  when  it  was  greatly  enhanced  in  value. 

Gorman  v.  Carlock, Okla. ,  179  Pacific  38,  p.  41. 

JOINT  OWNERS   OF  LEASE — ^PARTICIPATION   IN   PROFITS. 

The  fact  that  two  persons  are  the  joint  owners  of  a  mining  lease 
does  not  of  itself  make  them  partners  though  they  participate  in  the 
profits  or  losses  arising  from  such  joint  ownership. 

Mackie-Clemens  Coal  Co.  v.  Brady, Mo.  App.  ^  208  Southwestern  151, 

p.  153. 
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PUROHASE  OP  MINING  LEASES — ^PARTNERSHIP — ^LIABILITY. 

By  a  contract  in  writing  the  owner  of  a  mining  lease  agreed  to  sell 
a  one-half  interest  in  the  lease  to  a  purchaser  for  $500  cash  and  $700 
pavahle  after  an  inspection  of  the  mine  by  the  purchaser,  after  the 
mine  was  dewatered  and  the  drifts  cleaned  out  ready  for  inspection. 
The  agreement  and  the  mining  lease,  weie  deposited  in  escrow  until 
the  mine  should  be  prepared  for  inspection  and  should  be  inspected 
by  the  purchaser.  The  agreement  for  the  sale  of  the  half  interest  in 
the  lease  did  not  constitute  the  purchaser  a  partner  of  the  seller  to 
the  extent  of  making  him  liable  for  coal  purchased  and  for  the  debts 
incurred  in  pumping  the  water  from  the  mine. 

Mackie-Clemens  Coal  Co.  v.  Brady, Mo.  App.  ,  208  Southwestern  151, 

p.  152. 

See  Diamond  Creek  Consol.  Gold  A  Silver  Min.  Co.  v.  Swope,  204  Mo.  48,  102 
Southwestern  561. 

INSOLVENCY — CREDITORS— STOCKHOLDJERS — BRIGHT  TO  PREFERENCE. 

Certain  miners  organized  a  partnership  association  under  the 
statute  of  Michigan  and  engaged  in  the  mining  of  coal  on  a  cooperative 
plan.  Subsequently,  at  a  stockholder's  meeting,  the  financial  con- 
dition of  the  company  was  considered  and  a  resolution  adopted  to 
the  effect  that  part  of  the  wages  of  the  stockholders  should  be  with- 
held on  each  pay  day  to  provide  necessary  funds  to  meet  running 
expenses.  Subsequently  the  association  became  bankrupt.  The 
deduction  of  wages  under  the  resolution  was  in  the  nature  of  loans 
and  after  proceedings  in  bankruptcy  the  stockholders  are  not  entitled 
to  priority  over  other  creditors  on  such  claims  on  the  theory  that 
they  were  claims  for  wages  for  services  performed  for  the  association. 

Caledonia  Coal  Co.,  In  re,  254  Federal  742,  p.  747. 

MINING   ASSOCIATION —BANKRUPTCY — WAGE   CLAIM. 

A  mining  partnership  organized  under  the  statute  of  Michigan 
became  insolvent  and  filed  a  petition  in  bankruptcy.  The  associa- 
tion was  composed  of  miners  who  themselves  operated  the  mining 
property  owned  by  the  association.  The  statute  of  Michigan  makes 
all  claims  for  wages  preferred  and  wage  claimants  are  given  priority 
over  other  creditors.  But  the  bankruptcy  act  of  Congress  provides 
that  claims  for  wages  are  limited  to  services  performed  during  the 
three  months  immediately  before  bankruptcy  and  this  statute  con- 
trols and  limits  aU  wage  claims  to  a  period  of  three  months  preceding 
bankruptcy. 

Galudoma  Coal  Co.,  In  re,  254  Federal  742,  p.  747. 


MINING  TERMS. 

BREAKING  ON  THE   SOLID. 

Breaking  on  the  solid  is  to  break  ahead,  where  the  mining  dtrt  has 
not  been  taken  out. 

Haney  v.  Texas  &  Pacific  Coal  Co., Tex.  Civ.  App. ,  207  SouthweBtem  375, 

p.  377. 

GOAL  MINE. 

A  coal  mine  is  a  mine  or  pit  from  which  coal  is  obtained  and  the 
term  includes  a  strip-pit  mme. 

RichardB  v.  Fleming  Coal  Co., Kans. ,  179  Pacific  380,  p.  382. 

DEWATEB. 

A  term  apphed  to  pumping  and  removing  water  from  a  mine. 

Mackie-CIemens  Coal  Co.  v.  Brady, Mo.  App. »  208  SMithveBten  151, 

p.  152. 

ESCAPE   WAT. 

The  term,  escape  way,  used  in  the  statute  of  Alabama  means  a 
passageway  leading  from  the  inside  to  the  outside  of  a  mine  tiuou^ 
which  the  miners  can  escape  to  the  outside. 

Roberta  v.  Tennessee  Coal,  Iron,  etc,  Co.,  255  Fedcial  469,  p.  471. 

MINE   AND  MINERALS. 

The  words  ''mine''  and  ''minerals''  are  not  definite  terms  but  are 
susceptible  of  limitation  according  to  the  intention  with  which  the 
parties  use  them. 

Rockhouse  Fork  Land  Co.  v.  Raleigh  Brick  &  Tile  Co., W.  Va. ,  97  South- 
eastern 684,  p.  685. 

MINERALS. 

In  its  strict  scientific  definition  ''minerals"  would  include  all  inop- 
ganic  matter,  but  in  granting  the  minerab  in  a  tract  of  land  the 
term  is  not  used  in  such  comprehensive  sense;  and  the  term  means 
primarily  all  substances  other  than  the  agricultural  surface  that  may 
be  used  for  mercantile  or  manufacturing  purposes  whether  from 
mines,  as  the  word  signifies,  or  such  as  stone  or  day  that  are  taken 
by  open  workings.  The  term  in  its  commercial  sense  may  be  d^uied 
as  any  organic  substance  found  in  nature  having  sufi5.cient  value 
separate  from  its  situs  as  a  part  of  the  earth  to  be  mined  and  quarried 
or  dug  for  its  own  sake  or  its  own  specific  use. 

Rockhouse  Fork  Land  Co.  v.  Raleigh  Bhck<&  Tile  Co., W.  Va. ,  97  South- 

enstern  684,  p.  685. 
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MINING. 

Mining  as  applied  to  the  act  of  coal  mining  at  the  face  is  the  taking 
of  the  clay  out  from  under  the  coal  sp  a  miner  can  get  the  coal  down. 

Haney  v.  Texas  &  Pacific  Coal  Co., Tex.  Civ.  App. ,  207  Southwestern  375, 

p.  377. 

MOIL. 

A  moil  is  a  rock  chisel  used  in  cutting  samples  of  ore. 

Arizona  Copper  Co.  v.  Borciaga, Ariz. ,  177  Pacific  29,  p.  30. 

MUCKER. 

A  mucker  is  a  miner  whose  duty  it  is  to  load  ore  in  the  heading 
on  cars  after  the  ore  has  heen  extracted  by  the  miners. 

Republic  Iron  &  Steel  Co.  v.  Harris, Ala. ,  80  Southern  426. 

PUSHER. 

A  pusher  is  a  man  whose  duty  it  is  to  push  loaded  cars  from  the 
face  of  the  coal  to  the  foot  of  the  incline. 

Abelstad  v.  Johnson, N.  Dak. ,  170  Northwestern  619,  p.  620. 

SHIFT. 

By  shift  is  meant  a  day's  work. 

Haney  v.  Texas  &  Pacific  Coal  Co., Tex.  Civ.  App. ,  207  Southwestern  375, 

p.  377. 

SKINNER. 

A  name  given  in  some  mines  to  the  driver  driving  horse  cars  that 
haul  the  loaded  cars  out  and  the  empty  cars  into  the  mine. 

Johnson  v.  Silver  King  Consol.  Min.  Co., Utah ^  179  Pacific  61. 

SLOPE. 

The  term  '* slope''  in  a  mining  statute  or  in  mining  parlance  means 
an  inclined  way,  passage,  or  opening  used  for  the  same  purpose  as  a 
shaft  and  is  sometimes  used  as  embracing  the  main  haulage  passage- 
way, whether  inclined  or  level. 

Roberts  v.  Tennessee  Coal,  Iron,  etc.,  Co.,  255  Federal  469,  p.  471. 

SQUEEZE. 

A  sqeeze  is  a  term  used  where  the  whole  earth  comes  down  and 
settles  over  the  timbers  where  the  coal  and  stuff  has  been  taken  out 
and  there  is  nothing  to  hold  it  up.  It  is  a  gradual  coming  down  of 
the  whole  earth. 

Haney  v.  Texas  &  Pacific  Coal  Co., Tex.  Civ.  App. ,  207  Southwestern  375, 

p.  377. 
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STRAIGHT  FACE. 

A  straight  face  in  misng  is  not  to  allow  the  coal  to  hare  bntts  in 
it  sticking  out  into  the  rmm  \mt  to  keep  it  straight  all  along  and 
even. 

Haney  v.  Texas  4  Pacific  Coal  Co.,  — ^  Tax.  Civ.  App. ^  TffI  Southwestern  375, 

p.  376. 


MINING  CLAIMS. 

KATUBB  AND  GBNBRAIi  FEATCmBS. 
UNAPPBOPBIATED  GOVERNMENT  LAND. 

A  mineral  location  to  be  valid  must  be  made  upon  unappropriated 
Government  land  open  to  location  and  in  which  mineral  has  been 
actually  discovered. 

HcKenzie  v.  Moore, Ariz. ,  176  Pacific  568. 

MINBBAIi  CHABACTEB  OF  LAND. 
I^NDS  MORE   VALITABLE   FOR   AGRICULTURE. 

An  entry  of  a  tract  of  land  for  agricultural  purposes  will  prevail 
over  a  mineral  entry  where  the  only  discovery  of  minerals  was  a  few 
colors  of  gold  in  watercourses  flowing  through  the  tract  and  where 
the  land  was  more  valuable  for  agriculture  than  for  minerals. 

Ueym  v.  Pratt,  255  Federal  765. 

LOCATION  OF  CLAIM. 
METHOD   OF   MAKING — SUCCESSIVE   STEPS. 

The  first  required  step  in  the  location  of  a  mining  claim  is  the  dis- 
covery of  mineral-bearing  rock  within  the  claim,  and  such  discovery 
mi^t  precede  location.  The  subsequent  steps,  such  as  marking  the 
boundaries,  posting  notice,  and  recording,  are  the  declaration  of 
tide,  and  the  patent  is  the  final  evidence  of  such  title. 

Butte  A  Superior  Copper  Go.  v.  Clark-Montana  Realty  Co.,  39  Supreme  Ct.  Rep. 
231,  p.  234. 

TIME   *X)R   COMPLETION. 

The  time  given  by  the  local  statute  of  Arizona  within  which  a 
mioeral  location  is  required  to  be  completed  is  limited  to  90  days 
after  the  discovery  of  mineral  on  the  ground,  in  any  event,  and  such 
additional  time  until  conflicting  rights  intervene. 

McKenzie  v.  Moore, Ariz. ,  176  Pacific  568. 

TITLE  AND  STATUS  OF  LOCATOR. 

There  is  no  analogy  between  the  status  of  the  locator  of  a  mining 
claim  and  that  of  a  mere  hcensee  upon  the  lands  of  another.  The 
paramount  fee  of  a  mining  claim  remains  in  the  Government  until 
patent,  but  as  to  all  others  the  estate  acquired  by  a  perfected  mining 
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location  possesses  all  of  the  attributes  of  a  title  in  fee  and  so  long 
as  the  requirements  of  the  law  with  reference  to  continued  develop- 
ment are  satisfied  the  character  of  the  tenure  remains  that  of  a  fee. 
The  interest  of  the  locator  is  treated  as  a  vested  estate.  The  right 
may  be  forfeited  by  a  failure  to  do  the  required  work  followed  by  a 
relocation ;  but  such  forfeiture  is  in  no  way  similar  to  the  revocation 
of  a  Ucense.  It  is  in  fact  the  termination  of  the  right  of  a  vendee  or 
option  holder  for  failure  to  comply  with  the  covenants  or  conditions 
upon  which  his  right  of  possession  and  purchase  depend.  In  such 
case  the  fixtures  belong  to  the  vendor  and  the  defaulting  vendee  or 
option  holder  has  no  right  to  remove  them,  and  no  agreement  for  re- 
moval can  be  imphed  where  the  fixtures  are  annexed  by  a  vendee. 
Watereon  v.  Cruse, Calif. ,  176  Pacific  870,  p.  872. 

LOCATION  NOTICB. 
COMPLIANCE   WITH   STATE   STATUTES. 

A  notice  of  location  of  a  mining  claim  that  failed  to  comply  with 

the  State  statute  was  defective. 

Butte  &  Superior  Copper  Co.  v.  Clark-Montana  Realty  Co.,  39  Supreme  Gt.  Rep. 
231,  p.  233. 

See  Hickey  v.  Anaconda  Min.  Co.,  33  Mont.  46,  81  Pacific  806. 

DISCOVERT. 

MINERAL  AND  AGBICULTURAL   ENTRIES. 

The  discovery  in  beds  of  watercourses  of  a  few  colors  of  gold  is  not 
a  sufficient  discovery  on  which  to  base  a  mining  claim  as  against  an 
agricultural  entry. 

Meyers  v.  Pratt,  255  Federal  765. 

RIGHT  TO   CONTINUE   SEARCH. 

Until  the  actual  discovery  of  mineral  in  place  all  acts  tending  to 
consummate  a  valid  mineral  location  give  the  latter  no  right  other 
than  the  right  to  continue  a  reasonable  search  for  mineral. 

McKenzie  v.  Moore, Ariz. ,  176  Pacific  568. 

VEIN  OB  LODB. 
OWNERSHIP  OF   VEINS. 

When  the  required  steps  for  the  location  of  a  mining  claim  have 
been  properly  taken  the  right  is  acquired  to  a  vein  or  lode  on  its 
course  or  dip  to  the  extent  that  its  top  or  apex  is  within  the  surface 
boundaries  of  the  claim  or  within  the  vertical  planes  drawii  down- 
ward through  them. 

Butte  &  Superior  Copper  Co.  v.  Clark-Montana  Realty  Co.,  39  Supreme  Ct  Rep. 
231,  p.  234. 
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OWNERSHIP  OP  VEIN — PRIORITY  OF  LOCATION. 

The  prior  locator  of  a  valid  miniDg  location  has  the  title  to  all  veins 
or  lodes  whose  tops  or  apexes  are  within  the  surface  lines  of  his  loca- 
tion. This  ownership  entitles  him  to  follow  the  veins  or  lodes  in 
their  downward  course  and  gives  him  the  ownership  of  all  ores  within 
the  intersection  spaces  of  any  of  his  veins  with  other  veins  from  junior 
locations.  These  rules  obtain  although  a  junior  adjoining  locator  may 
first  obtain  a  patent  for  his  claim. 

Butte  &  Superior  Copper  Co.  v.  Clark-Montana  Kealty  Co.,  39  Supreme  Ct.  Rep. 
231,  p.  235. 

MARKING  LOCATION. 

SUBFAOE  LINES — EFFECT  ON   POSSESSOBY   BIGHT. 

The  boundary  lines  of  a  mining  claim  as  marked  on  the  ground, 
after  the  locator's  failure  to  complete  his  location  for  any  cause,  are 
not  evidence  of  a  right  to  possession  nor  of  the  extent  of  the  locator's 
possession. 

McKenzie  v.  Moore, Ariz. ,  176  Pacific  568,  p.  569. 

ASSBS8HBNT  WORK. 
FAILUBE  TO  PEBFOBM — ^FOBFEITUBE— OWNEBSHIP  OF  PIXTUBES. 

A  mining  company  as  the  locator  of  mining  claims  and  niill  site 
owned  in  connection  therewith  erected  thereon  a  quartz  mill  and 
other  buildings^  improvements^  and  fixtures.  At  the  time  the  com- 
pany attached  the  improvements  to  the  land  it  was  vested  with  the 
right  to  hold  the  ground  so  long  as  it  did  the  annual  work  required 
and  thereafter  until  a  valid  location  was  made  by  another.  It 
placed  the  improvements  upon  land  in  which  it  had  an  interest  and 
in  which  presumably  it  expected  to  acquire  an  estate  in  fee.  It 
failed  for  more  than  a  year  to  perform  the  required  assessment  work, 
and  a  valid  relocation  was  thereupon  made  of  the  ground  and  the 
quartz  mill,  buildings,  and  improvements  were  within  the  lines  of  the 
relocated  claim.  The  loss  of  the  company's  right  resulted  from  its 
own  failure  to  meet  the  conditions  which  were  imposed  by  law,  and 
when  a  vaUd  relocation  of  the  ground  was  made  the  interest  of  the 
mining  company  as  the  former  locator  came  to  an  end.  These  cir- 
cumstances preclude  the  inference  of  any  agreement  that  the  company 
should  be  allowed  to  sever  and  remove  the  buildings  and  fixtures 
after  it  had  permitted  its  rights  in  the  land  to  terminate. 

Wateiwm  v.  Cnwe, Calif. ,  176  Pacific  870,  p.  872. 

LIABILITY  OF  OWNER  TO  PERSONS   PERFORMING   WORK. 

The  owners  of  mining  claims  are  liable  to  persons  for  furnishing 
materials  and  to  ]uen  performing  the  assessment  work  where  such 
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materials  were  purchased  and  the  men  were  eao&fiojed  hj  a  guunl 
agent  having  authority  to  do  everything  in  conneclioii  with  the 
mining  claims  necessary  to  protect  the  interests  of  the  ownen  in  the 
claims. 

ThomM  V.  Furepinan, Cal.  App. ,  178  Pacific  870,  p.  873. 

STATE   STATXrrBS. 
LOCAL  REGULATIONS — COMPLIANCE. 

Section  2322  (Revised  Statutes  United  States)  provides  that  in  the 
location  of  mining  claims  there  must  be  not  only  compliance  with  the 
laws  of  the  United  States  but  with  ''State,  territorial  and  local  regu- 
lations." The  rule  as  supported  by  decisions  of  courts  is  that  the 
requirements  of  State  statutes  are  inoperative  only  when  they  conflict 
with  the  United  States  statutes,  and  the  failure  to  comply  with  a 
State  or  territorial  statute  renders  a  mining  location  destitute  of  legal 
sufficiency  and  leaves  a  valid  location  subsequent  in  time  prior  and 
superior  to  an  older  location  when  the  locator  failed  to  comply  with 
the  State  statute. 

Butt^  d  Superior  Copper  Co.  v.  Clark-Montana  Realty  Co.,  39  Supreme  Ct.  Rep. 
231,  p.  234. 

See  Butte  City  Water  Co.  v.  Baker,  196  U.  S.  119,  25  Supreme  Ct.  Rep.  211. 

Baker  v.  Butte  City  Water  Co.,  28  Mont.  222,  72  Pacific  617. 

United  States  Mining  Statutes  Annotated,  p.  190. 

ABANDONMENT. 
ACQUIESCENCE   IN   RELOCATION — EFFECT  AS  ABANDONMENT. 

The  owner  of  certain  mining  claims  had  knowledge  that  a  third 
person  had  relocated  a  part  of  the  ground  embraced  within  his  claims 
and  that  the  relocator  was  in  possession  and  developing  the  relocated 
claims.  The  original  owner  of  the  mining  claims  remained  silent  and 
failed  to  assert  any  right  thereto  for  more  than  two  years  and  then 
only  after  the  relocator  had  spent  a  large  amoimt  of  money  upon  the 
claims  and  had  mined  and  shipped  to  the  smelter  much  valuable  ore. 
The  silence  and  the  long  acquiescence  of  the  original  owner  in  the 
relocation  of  a  part  of  his  claims  was  in  effect  an  abandonment  by  him 
of  such  relocated  part  of  his  claims. 

Florence  Rae  Copper  Co.  v.  Iowa  Mining  Co., Wash. ,  178  Pacific  452, 

p.  463. 

FOBFEITTJIIE. 

IMPROVEMENTS — OWNERSHIP  ON  FORFEITURE. 

Improvements  or  fixtures  placed  upon  mining  claims  by  a  locator 
become  a  part  of  the  realty  and  a  subsequent  appropriation  of  the 
land  carried  with  it  whatever  may  be  affixed  to  it.     Prior  to  the 
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determination  of  his  estate  by  the  perfection  of  a  relocation,  the 
original  locator  may  sever  and  remove  all  machinery,  buildings, 
fixtures,  and  improvements  that  by  the  manner  of  their  attachment 
to. the  soil  have  become  a  part  of  the  freehold;  but  his  right  of  entry 
for  that  purpose  ceases  when  his  estate  is  terminated. 

Wateraon  v.  Cruse, Calif. ,  176  Pacific  870,  p.  871. 

BXTBALATEBAL  BIGHTS. 
OWNERSHIP  AND  ENJOYMENT  OF   VEINS — EXTENT  OP  MINING  BIGHT. 

Section  2322,  United  States  Revised  Statutes,  gives  to  the  locator 
of  a  mining  claim  the  exclusive  right  q{  possession  and  enjoyment  of 
all  vein3,  lodes,  or  ledges  throughout  their  entire  depth.  This  does 
not  include  such  veins  only  as  are  wide  enough  to  permit  of  mining 
perations  within  their  walls  but  includes  all  veins  of  whatsoever 
width.  The  statute  gives  not  only  exclusive  right  of  possession  of 
such  veins,  but  the  exclusive  right  of  enjoyment  throughout  their 
entire  depth.  The  exclusive  right  of  enjoyment  of  a  vein  must 
include  the  right  to  mine  and  extract  the  mineral  contained  in  it, 
and  if  the  vein  itself  is  too  rnurow  to  permit  of  mining  operations 
within  its  walls  he  may  under  the  implication  of  the  statute  cut  into 
the  country  rock  on  either  side  of  the  vein,  as  otherwise  the  word 
"enjoyment'*  would  be  without  a  practical  meaning. 

Twenty-One  Biin.  Co.  v.  Original  Sixteen  to  One  Mine,  255  Federal  658,  p.  660. 

EXTENT  OF  GRANT — ^MINING   VEIN   UNDER   ADJOINING  CLAIM — 

CONSTRUCTION  OF  STATUTE. 

Section  2322  of  the  United  States  Revised  Statutes  gives  to  the 
owner  of  a  mining  claim  all  veins  apexing  within  his  surface  lines 
with  the  right  to  follow  all  such  veins  on  their  dip,  although  they 
may  depart  from  the  side  lines  of  his  claim  and  enter  or  extend 
through  an  adjoining  claim.  But  the  statute  prohibits  the  owner  of 
any  such  vein  from  entering  upon  the  surface  of  the  adjoining  claim 
for  the  purpose  of  pursuing  his  vein  after  it  departs  through  the  side 
line  of  his  claim.  This  means  that  he  must  mine  out  the  vein  under 
the  surface  of  the  entire  claim  by  following  the  vein  itself  in  his 
mining  operations.  The  gift  and  enjojment  of  the  vein  would  be 
fruitless  and  useless  if  the  owner  was  limited  to  his  operations  within 
the  walls  of  the  vein  where  it  was  too  narrow  or  where  the  changes 
in  direction  were  so  sharp  and  sudden  as  to  prevent  operations 
within  the  waUs  of  the  vein.  To  limit  the  owner  absolutely  to  oper- 
ations within  the  walls  of  the  vein  would  give  to  the  statute  a  con- 
struction entirely  too  narrow  and  one  which  in  many,  if  not  in  all 
cases,  would  defeat  the  right  which  Congress  granted  in  apt  words. 

Twenty-One  Min.  Co.  v.  Original  Sixteen  to  One  Mine,  255  Federal  658,  p.  660. 
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RIGHT  OP  APEX   OWNER   TO   FOLLOW   BROKEN   VEIN* 

There  existed  within  a  mining  claim  a  lode  or  vein  of  rock  in  place 
carrying  gold  and  other  valuable  minerals.  The  vein  on  its  strike 
traversed  the  claim  from  end  to  end,  the  top  or  apex  of  which  wa3 
wholly  within  the  side  lines  of  the  claim,  but  on  its  downward  course 
or  dip  the  vein  departed  from  the  perpendicular  and  passed  out 
through  the  side  line  of  the  claim  into  and  beneath  the  surface  of 
the  adjoining  and  of  other  claims.  The  owner  of  the  claim  was 
entitled  to  follow  the  vein  under  the  statute  granting  extralateral 
rights,  and  this  right  was  not  to  be  denied  because  the  vein  termi- 
nated at  a  fault,  where  by  dropping  down  a  distance  of  15  or  20  feet 
at  the  shaft  and  a  distance  of  35  or  40  feet  at  the  boundary  of  the 
claim  another  vein,  or  a  similar  vein,  was  picked  up,  likewise  termi- 
nating at  a  fault.  The  two  existing  segments  in  fact  made  a  single 
vein  sufficient  to  continue  the  extralateral  rights. 

Original  Sixteen  to  One  Mine  v.  Twenty-One  Min.  Co.,  254  Federal  630,  p.  631. 

MINING  VEIN  UNDER  ADJOINING  CLAIMS — EXTENDING  WORKINGS 

BEYOND   WALLS  OF  VEIN. 

In  mining  and  operating  a  lode  vein  extralaterally  underneath 
the  surface  of  another  claim  the  owner  of  the  vein  is  not  confined  to 
"working  entirely  within  the  walls  of  the  vein,  but  he  has  the  right 
to  cut  into  the  country  rock  on  either  side  of  the  vein  when  necessary 
for  the  mining  operations,  either  to  keep  the  workings  straight  or 
regular,  as  is  customary  in  such  operations  where  the  vein  undulates 
or  changes  in  direction  or  when  the  vein  narrows  down  to  a  width 
less  than  the  convenient  and  ordinary  width  of  the  usual  mining 
operations.  It  is  not  the  law  that  an  owner  of  the  vein  in  mining 
it  under  his  extralateral  rights  is  confined  entirely  within  the  walls 
of  his  vein  and  that  these  walls  can  not  be  transgressed  no  matter  how 
narrow  the  space. 

Twenty-One  Min.  Go.  v.  Original  Sixteen  to  One  Mine,  255  Federal  658,  p.  659. 
PRACTICAL  OPERATIONS — DEVIATION   FROM   VEIN. 

In  practical  mining  operations  a  miner  does  not  go  to  the  expense 
of  removing  unnecessary  rock,  or  wandering  further  from  a  vein  the 
enjoyment  of  which  the  statute  gives  him,  than  is  necessary  for 
economical  work.  The  extent  to  which  a  miner  may  deviate  from  a 
vein  must  depend  upon  the  characteristics  of  each  particular  vein, 
and  no  rule  can  be  formulated  of  general  application ;  but  the  gift  of 
"all  veins"  and  the  ''enjoyment"  of  such  veins  can  not  be  held  to 
mean  only  all  wide  and  straight  veins  that  can  be  mined  out  through 
the  veins  themselves.     The  statute  means  that  if  a  vein  itself  is  too 
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narrow  for  mining  operations  then  the  miner  may  cut  into  the  sur- 
rounding rock  sufficiently  to  make  the  mining  operations  practical. 
Twenty-One  Min.  Go.  y.  Original  Sixteen  to  One  Mine,  255  Federal  658,  p.  660. 

FINDINO  OP  PACTS — BIPPBCT  ON  APPEAL. 

Where  a  trial  court  in  an  action  between  contesting  mineral  claim- 
ants as  to  their  extralateral  rights  makes  a  finding  upon  all  the 
evidence  submitted  and  on  such  evidence  and  finding  adjudicates  the 
rights  of  the  contestants,  such  findings  so  made  upon  conflicting 
testimony  are  conclusive  upon  the  court  on  appeal.  It  is  the  duty  of 
the  court  on  appeal  under  such  circumstances  to  accept  the  finding 
of  facts  unless  clearly  and  manifestly  wrong. 

Butte  A  Superior  Copper  Co.  v.  Clark-Montana  Realty  Co.,  39  Supreme  Ct.  Rep. 
231,  p.  236. 

BBLOCATION. 
RIGHT  AND  TITLE   OF  BELOOATOR. 

A  person  making  a  relocation  of  a  forfeited  mining  claim  is  clothed 
with  the  exclusive  right  of  possession  and  enjoyment  of  all  the  sur- 
face included  within  the  lines  of  his  relocation.  This  carries  with  it 
the  right  of  possessing  and  enjojring  anything  which  has  been  so 
affixed  to  the  land  as  to  become  a  part  of  it. 

Waterson  v.  Cruae, Calif. ,  176  Pacific  870,  p.  871. 

LOCATIONS    FOR    SPECULATIVE    PURPOSES — ^ASSERTION    OP    RIGHTS — 

ESTOPPEL. 

Experience  has  taught  that  locations  of  mineral-bearing  rock  are 
frequently  made  on  public  land  for  speculative  purposes  only  and  are 
often  considered  of  little  value  until  paying  ore  is  discovered  in  the 
immediate  vicinity  and  the  claims,  without  expense  to  the  locators, 
may  become  of  immense  value.  These  possible  fluctuations  in  value 
demand  a  different  rule  from  that  usually  governing  vested  estates 
ID  land  and  necessitates  immediate  assertion  of  inchoate  rights  in 
mining  claims  when,  by  the  exercise  of  reasonable  diligence,  locators 
could  have  discovered  that  their  claims  were  being  invaded.  Loca- 
tors with  knowledge  of  the  fact  and  after  long  acquiescence  that  a 
third  person  has  located  and  has  developed  a  part  of  their  claims 
should  be  estopped  to  assert  any  interest  in  conflict  with  that  of  the 
relocator.  To  permit  locators  under  such  circumstances  to  assert  an 
adverse  claim  to  the  relocated  part  of  their  original  claims  would  be 
violative  of  every  principle  of  equity  and  would  result  in  rewarding  ^ 
them  for  encouraging  the  development  of  the  property. 

Florence  Rae  Copper  Co.  v.  Iowa  Mining  Co.» Waah. ,  178  Pacific  462» 

p.  463. 
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COOWNEB. 
MINING  COTENANT — ^ACCOUNTING — EXPENflE  ALLOWANCE. 

One  tenant  or  coowner  who  secretly  takes  the  ores  of  the  joint 
claim  and  appropriates  to  himself  his  cotenant's  share  of  the  pro- 
ceeds is  to  be  aUowed  in  an  action  for  an  accounting  only  the  rea- 
sonable,  proximate,  causative  expense  of  discovering  and  extracting 
and  marketing  the  ore,  but  he  is  not  entitled  to  an  allowance  of  the 
remote  and  inconsequential  expenses. 

Silver  King  Coalition  Mines  v.  Conklin  Min.  Co.,  255  Federal  740,  p.  752. 

MINING    BY    ONE    COOWNER — LIABILITY    TO    ACCOUNT — EXPENSES    OP 

MINING. 

A  mining  co tenant  who  mined  and  sold  the  ores  from  the  joint 
claim  is  not  entitled  to  an  allowance  by  way  of  interest  on  the  amount 
invested  in  mine  buildings  and  machinery  where  there  was  no  proof 
that  such  mine  buildings  and  mining  machinery  were  made  for  the 
purpose  of  handling  the  ore  from  the  joint  claim  and  where  the  suing 
CO  tenant  had  no  title  or  right  to  the  use  of  such  buildings  or  machinery. 

Silver  King  Coalition  Mines  v.  Conklin  Min.  Co.,  255  Federal  740,  p.  752. 

OPERATIONS   BY  COTENANT — TUNNEL  DISCOVERY — ACCOUNTING- 
EXPENSES  ALLOWED. 

A  coowner  ahd  cotenant  of  a  mining  claim  extended  and  cleaned 
out  a  tunnel  through  his  own  individual  claim  and  extended  it  into 
and  through  the  claim  jointly  owned.  While  so  extending  the 
tunnel  into  the  joint  claim  he  discovered  and  secretly  extracted, 
mined,  and  sold  a  large  quantity  of  ore  from  the  joint  claim.  In  an 
action  by  the  other  coowner  for  an  accounting  for  the  ore  so  mined 
and  sold  the  mining  cotenant  is  not  entitled  to  an  allowance  of  the 
expense  of  extending  and  cleaning  the  tunnel,  where  the  tunnel  was 
run  through  another  mining  claim  and  its  portal  was  nearly  two 
miles  from  the  stope  from  which  the  ore  in  dispute  was  taken,  and 
where  none  of  the  ore  was  taken  out  from  that  portal  and  where  the 
timnel  was  used  by  the  mining  cotenant  for  other  purposes,  the 
proceeds  and  income  exceeding  the  cost. 

Silver  King  Coalition  Mines  v.  Conklin  Min.  Co.,  255  Federal  740,  p.  750. 
COOWNER  AS   TRUSTEE — DUTY   TO  ACCOUNT. 

It  is  the  duty  of  a  coowner  of  a  mining  claim  who,  in  fact,  or  in 
law,  has  become  a  trustee  for  the  other  coowner  to  notify  the  coowner 
of  his  entry  and  taking  of  the  ore  from  the  joint  claim,  and  it  is  his 
duty  to  keep  the  ore  separate,  to  keep  an  account  of  it  and  of  its 
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proceeds,  and  promptly  to  account  for  and  pay  to  the  coowner  and 
cotenant  his  just  share  of  the  proceeds  of  the  ore. 

Silver  King  Coalition  Mines  v.  Conklin  Min.  Co.,  255  Federal  740,  p.  743. 
See  Silver  King  Min.  Co.  v.  Silver  King  Conaol.  Min.  Co.,  204  Federal  166,  p.  180. 
Conklin  Min.  Co.  v.  Silver  King  Mines  Co.,  230  Federal  553. 

P08SB8SOBT  BIGHTS. 
PRIORITY   OP  RIGHTS — ^DETERMINATION. 

The  priority  of  rights  in  a  mining  claim  is  not  determined  by  dates 
of  entries  or  patents  of  the  respective  claims  but  by  priority  of  dis- 
covery and  location,  and  these  may  be  shown  by  testimony  other 

than  the  entries  and  patents. 

Butte  &  Superior  Copper  Co.  v.  Clark-Montana  Realty  Co.,  39  Supreme  Ct.  Rep. 
231,  p.  235. 

POSSESSION   AS   NOTICB. 

The  unequivocal  possession  of  a  mining  claim  is  notice  to  all  the 
world  of  the  possessor's  rights  thereunder. 

Bnite  &  Superior  Copper  Co.  v.  Clark-Montana  Realty  Co.,  39  Supreme  Ct.  Rep.  231, 
p.  234. 

ESTOPPBL — ^ACQUIESCENOE   IN  RELOCATION. 

The  owner  of  certain  mining  claims  had  knowledge  of  an  attempted 
relocation  and  that  the  relocator  was  in  possession  developing  his 
claim.  The  original  locator  remained  silent  and  failed  to  assert  any 
claim  to  the  property  for  more  than  two  years.  The  first  assertion 
of  claim  to  the  ownership  of  the  property  as  against  the  relocator  was 
after  a  large  amount  of  money  had  been  expended  upon  the  claims 
and  valuable  ore  had  been  mined  and  shipped  to  the  smelter.  At  the 
time  of  the  attempted  relocation  the  original  locator  had  only  an 
inchoate  title  and  the,  right  to  possession  which  was  susceptible  to 
abandonment.  Under  these  circumstances  the  original  locator  is 
estopped  to  assert  a  possessory  right  to  the  mining  cla^s. 

Florence  Rae  Copper  Co.  v.  Iowa  Mining  Co., Wash. ,  178  Pacific  462, 

p.  463. 

8ee  Grand  Prize  Hydraulic  Mines  v.  Boswell,  83  Oreg.  1,  151  Pacific  368,  162 
Pacific  1063. 

BIGHT  OF  LOCATOR  AS   AGAINST  RAILROAD   GRANT. 

The  possessory  right  of  the  locator  of  a  valid  mining  claim  on  the 
pubUc  land  is  superior  to  any  title  or  right  of  possession  by  a  subse- 
quent patent  and  grant  to  a  railroad  company;  but  as  to  all  junior 
claimants  a  patent  to  such  land  as  nonmineral  land  is  conclusive. 

Cheino  Land  A  Water  Co.  v.  Hamaker, Cal.  App. ,  178  Pacific  738,  p.  739. 
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ADYEBSE   OLAIK — ^JtJBISDIGTION  OF  FBDBRAL  COtJBTS — ^PLEADING. 

A  complaint  in  an  action  to  contest  the  right  of  possession  of  a 
mining  claim  and  the  ownership  of  certain  veins  averred  that  the 
complainant's  rights  depended  upon  the  construction  and  appUcation 
of  sections  2322,  2324,  2325,  and  2332  of  the  United  States  Revised 
Statutes ;  and  it  averred  also  that  the  amount  in  controversy  exceeded 
in  value  the  sum  of  $3,000.  The  allegation  as  to  the  construction  of 
the  sections  of  the  Revised  Statutes  had  jurisdictional  purpose  and 
resort  was  had  to  a  Federal  court  that  the  complainants  might  avail 
themselves  of  the  provisions  of  these  sections  of  the  United  States 
Revised  Statutes;  and  the  allegation  was  sufficient  to  show  juris- 
diction of  the  Federal  court  and  that  such  jurisdiction  made  the  suit 
one  involving  the  application  of  these  sections  and  was  not  based  on 
diversity  of  citizenship  and  therefore  the  decision  of  the  Circuit  Court 
of  Appeals  was  not  final. 

Butte  &  Superior  Copper  Co.  v.  Clark-Montana  Realty  Co.,  39  Supreme  Ct.  Rep. 
231,  p.  233. 

See  Butte  &  Superior  Copper  Co.  v.  Clark-Montana  Realty  Co., Mont. , 

248  Federal  609. 

TERMINATION. 

When  a  locator's  exclusive  right  to  the  pbssession  of  his  claim  with 
its  appurtenances  ceases  either  by  reason  of  his  failure  to  perform  all 
of  the  acts  requisite  to  a  completed  mineral  location,  or  his  failure  to 
discover  minerals  in  place  within  90  days  after  his  location  was 
initiated,  then  his  exclusive  right  to  possession  based  upon  a  mineral 
location  is  at  an  end  and  he  is  thereafter  holding  possession  of  the 
public  lands  by  the  sufferance  of  the  sovereign  owner. 

McKenzie  v.  Moore, Ariz. ,  170  Pacific  568,  p.  569. 

METHOD   OF  TERMINATION. 

The  possession  of  a  mining  claim  where  the  statutory  requirements 
have  not  been  complied  with  is  subject  to  be  terminated  by  the 
Government  or  by  any  citizen  of  the  United  States  qualified  to  acquire 
title  to  public  lands  without  notice  by  initiating  a  claim  to  the  same 
premises  under  some  law  of  Congress  authorizing  the  disposal  of 
public  lands.  But  until  the  Government  does  intervene  or  some 
qualified  citizen  initiates  a  better  claim  to  the  premises  attempted  to 
be  located,  the  locator  can  not  be  disturbed  in  his  actual  possession. 

McKenzie  v.  Moore, Ariz. ,  176  Pacific  568,  p.  569. 

MINERAL   AND   MATTERS    INCLUDED. 

The  imquestionable  right  of  the  locator  of  a  mining  claim  to  the 
area  within  the  boundaries  of  the  claim  marked  on  the  ground  by  the 
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requisite  monuments  as  descrit^  in  his  location  notice  posted  at  the 
location  monument  carries  the  right  to  possession  of  every  appurte- 
nant belonging  to  the  realty  including  timber,  soil,  country  rock,  per- 
colating waters,  natural  springs,  except  certain  mineral  springs  and 
some  other  matter. 

McKenzie  v.  Moore, Ariz. ,  176  Pacific  568. 

POSSESSOBY  ACTIONS. 
ACTION  TO  BESTBAIN   TBBSPASS. 

The  locator  of  a  mining  location  brought  suit  to  restrain  a  third 
person  from  trespassing  upon  the  claim  under  a  pretended  water- 
right  location.  The  evidence  showed  that  the  complainant  had  not 
discovered  minerals  within  the  surface  lines  of  his  claim  within  the 
statutory  period  and  it  also  showed  that  the  defendant  had  not 
initiated  any  valid  or  legal  right  to  the  ground  by  his  attempted  and 
pretended  appropriation  of  water  rights.  The  action  was  dismissed . 
at  the  cost  of  the  plaintiff  on  the  theory  that  he  was  attempting  to 
restrain  a  trespass  on  a  valid  mineral  location  instead  of  bringing  an 
action  to  protect  his  possessory  right  against  a  trespasser  who  had 
initiated  no  valid  right  or  claim  to  the  ground. 

McKenzie  v.  Moore, Ariz. ,  176  Pacific  568,  p.  670. 

PUBCHA8E   BY   LESSEE — ^BIGHT  TO   POSSESSION. 

A  lessee  of  certain  mining  claims  during  the  term  of  the  lease  pur- 
chased the  claims  of  the  owner  and  lessor.  The  agreement  expressly 
provided  that  the  sale  and  purchase  should  in  no  wise  affect  the 
terms  of  the  lease.  The  agreement  also  provided  for  the  deposit  of 
a  patent  and  deed  with  a  certain  bank  and  that  on  the  payment  of 
the  full  price  the  bank  should  deliver  the  patent  and  deed  to  the  pur- 
chaser. On  the  deposit  of  the  "full  amount  in  bank  the  owner  and 
l^sor  of  the  claim  was  notified  of  the  deposit  of  the  purchase  price 
but  failed  to  tender  the  patent  and  the  deed  and  also  failed  to  demand 
the  payment  of  the  money.  After  the  deposit  of  the  money  the 
lessee  as  such  purchaser  refused  to  pay  the  royalties  as  provided  in 
the  lease  and  thereupon  the  owner  and  lessor  and  grantor  brought 
an  action  for  unlawful  detainer.  But  under  the  contract  of  purchase 
when  the  payment  of  the  purchase  price  had  been  made  the  pur- 
chaser was  entitled  to  possession  of  the  property  not  as  lessee  but  as 
purchaser  and  the  purchaser  was  entitled  to  hold  possession  under  the 
contract  of  purchase  subject  only  to  the  right  of  the  owner  and  lessor 
to  collect  the  royalties  under  the  terms  of  the  lease.  Upon  this  state 
of  facts  an  action  for  unlawful  detainer  could  not  be  maintained. 

Raybume  v.  Stewart-Calvert  Co., Wash. ,  178  Pacific  454,  p.  46ft. 
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SALB  AND  TBANSFBB. 

CONVEYANCE — RELEASE   OP  RIGHTS — ^EFFECT  ON  EXTRALATERAL 

RIGHTS. 

The  owner  of  a  fourth  interest  in  a  mining  claim  conveyed  to  the 
owner  of  the  other  interest  all  right,  title,  interest,  claim,  and  demand 
in  and  to  the  veins  or  lodes  or  deposits  therein,  together  with  all  the 
dips,  spurs,  and  angles,  and  also  all  the  metals,  ores,  gold,  silver, 
and  metal-bearing  quartz,  rock,  and  earth  therein.     The  grantor  in 
this  deed  was  the  owner  of  the  adjoining  prior  location.     The  deed 
passed  no  rights  or  interest  that  did  not  belong  to  the  claim  or  that 
would  not  appertain  to  it  and  passed  the  rights  and  interest  only 
that  were  derived  from  the  United  States  by  the  location  of  that 
claim  and  conveyed  by  the  patent  to  the  locator.     The  deed  was  not 
intended  to  convey  any  of  the  rights  of  the  adjoining  claim  then 
owned  by  the  grantor  and  did  not  denude  it  of  the  extralateral 
rights  that  the  law  conferred  upon  it  and  could  not  in  any  sense 
operate  as  a  conveyance  of  such  adjoining  claim  or  any  interest  in  it 
as  well  as  a  conveyance  of  an  interest  in  the  other  claim.     Neither 
could  the  deed  operate  to  estop  the  grantor  as  owner  of  such  adjoin- 
ing claim  from  exercising  his  extralateral  rights  as  owner  of  such 
claim  and  prevent  him  from  subsequently  following  on  their  dip  all 
veins  apexing  within  his  claim  into  and  through  the  claim  his  interest 
in  which  he  bad  so  conveyed. 

Butte  &  Superior  Copper  Co.  v.  Clark-Montana  Realty  Co.,  39  Supreme  Ct.  Rep. 
231,  p.  236. 

PURCHASE  BY  LESSEE  SUBJECT  TO  LEASE — LIABILITY  FOR  ROYALTIES. 

The  owner  of  certain  mining  claims  leased  the  claims  and  was  to 
receive  a  certain  stipulated  royalty.  During  the  term  of  the  lease 
and  after  its  assignment  the  assignee  purchased  the  mining  claims 
of  the  original  owner  and  lessor.  The  contract  of  purchase  expressly 
provided  that  it  should  in  no  wise  a£fect  the  lease  and  agreement 
originally  entered  into  and  that  the  conveyance  of  the  claims  was 
subject  to  such  lease.  Under  the  terms  of  this  contract  of  sale  and 
purchase  the  purchaser,  as  the  assignee  of  the  lease,  was  bound  to 
continue  the  payment  of  the  stipulated  royalties  during  the  existence 
of  the  lease. 

Raybume  v.  Stewart-Cal  •ert  Co., Wash. ,  178  Pacific  454,  p.  455. 

RIGHTS   UNDER   GRUB  STAKE    AGREEMENT. 

A  purchaser  of  a  mining  claim  in  good  faith  and  for  a  valuable  con- 
sideration is  not  responsible  to  a  third  person  who  is  asserting  some 
rights  under  an  original  grubstake  contract. 

Kimball  v.  Superior  Court, Cal.  App. ,  177  Pacific  488. 
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PATENTS. 
VALIBITT — IRBB6ULAB   ISSUE — BRIGHT  TO   ATTACK. 

A  patent  to  a  mining  claim  or  mineral  land  is  not  void  though 
irregularly  issued  and  it  will  pass  the  title  subject  to  the  light  of  the 
Government  to  attack  the  patent  by  direct  suit  for  its  annulment  if 
the  land  was  known  to  be  mineral  when  the  patent  passed. 

Chdno  Land  &  Water  Co.  v.  Hamaker, Cal.  App. ,  178  Pacific  738,  p.  739. 

CONCLUSIVENESS. 

From  the  day  when  a  patent  issued  for  a  mining  claim  the  paten- 
tee's title  not  only  to  the  surface  of  the  claim,  but  to  every  vein  or 
lode,  the  top  or  apex  of  which  was  found  in  the  boundaries  thereof, 
became  unassailable 

Butte  &  Superior  Copper  Co.  v.  Clark-Montana  Realty  Co.,  39  Supreme  Ct.  Rep. 
231,  p,  234. 

EXCEPTION       TO       CONCLUSIVENESS — PATENTEE'S       KNOWLEDQ-E       OF 

POSSESSORY   RIGHTS. 

A  patent  for  a  mining  claim  may  be  conclusive  &s  against  a  prior 
claimant  to  any.  part  of  the  ground  who  had  failed  in  bis  location  to 
comply  with  State  statutes  and  local  regulations.  But  a  patent  for 
a  mining  claim,  the  location  of  which  was  subsequent  in  time  to  an 
existing  location  will  not  protect  the  patentee  as  against  such  prior 
location  although  the  prior  locator  failed  to  comply  with  the  State 
statute  where  the  patentee  had  notice  that  the  original  locator  was  in 
unequivocal  possession  of  his  claim  at  the  date  of  such  junior  location. 

Butte  A  Superior  Copper  Co.  v.  Clark-Montana  Realty  Co.,  39  Supreme  Ct.  Rep. 
231,  p.  234. 

See  Yoeemite,  etc.,  Min.  Co.  v.  Emerson,  208  U.  S.  25,  28  Supreme  Ct.  Rep.  196. 

MATTERS    CONSIDEREO—  PRESUMPTION. 

In  an  action  involving  the  possessory  rights  to  mining  claims  in  the 
absence  of  the  record  of  an  adverse  suit  there  is  no  presumption  that 
anything  was  considered  or  determined  except  the  question  of  the 
right  to  the  surface.  The  rule  is  that  on  the  application  for  a  patent 
only  surface  rights  are  determined. 

Butte  &  Superior  Copper  Co.  v.  Clark-Montana  Realty  Co.,  39  Supreme  Ct.  Rep. 
231,  p.  236. 

See  LawBon  v.  United  States  Min.  Co.,  207  TJ.  S.  1,  28  Supreme  Ct.  Rep.  15. 
United  States  Mining  Statutes  Annotated,  pp.  384,  405,  413,  444. 

EVIDENCE  OP  COMPLIANCE   WITH    STATUTE 

The  statutes  of  some  States  Montana  particularly,  make  the  issue 
of  a  patent  for  a  mining  claim  conclusive  evidence  of  compliance  with 
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the  requirements  of  the  laws  of  the  State  and  make  valid  all  locations 

imder  them  theretofore  made  where  the  locator  had  in  any  respect 

failed  to  comply  with  the  requirements  of  3uch  laws  '^  except  as  against 

one  who  has  located  the  same  ground  in  good  faith  and  without 

notice/' 

Butto  A  Superior  Copper  Co.  v.  Clark-Montana  Realty  Co.,  39  Supreme  Ct  Rep.  231, 
p.  234. 

See  Yoeemite,  etc.,  Min.  Co.  v.  Emerson,  208  U.  S.  25,  28  Supreme  Ct.  Rep.  196. 

SUIT  TO   CANCEL. 

The  act  of  Mar.  3,  1891  (26  Stats.  1099),  provides  that  suits  by  the 
United  States  to  annul  patents  shall  be  brought  within  six  years  after 
the  date  of  the  issuance  of  a  patent.  But  this  statute  must  be  con- 
strued on  the  familiar  equitable  principle  that  where  the  victim  of  a 
concealed  fraud  exercises  reasonable  diligence  and  fails  to  discover 
the  fraud  or  to  receive  such  information  as  would  excite  the  attention, 
or  incite  a  person  of  ordinary  prudence  to  an  inquiry  that  would  lead 
to  a  discoverv  of  the  fraud,  the  cause  of  action  does  not  accrue  until 
the  discovery  of  the  fraud  or  the  receipt  of  such  information  and  the 
bar  of  the  statute  does  not  begin  to  run  until  that  time.  The  rule 
applies  although  there  were  no  efforts  on  the  part  of  the  person  com- 
mitting the  fraud  to  conceal  it  from  the  Imowledge  of  the  other 
person. 

United  States  v.  Diamond  Coal  &  Coke  Co.,  254  Federal  266,  p.  267. 

aurr  to  cancel — limftation  op  action — ^fraud — proof. 

In  an  action  by  the  United  States  to  cancel  a  patent  for  certain  coal 
lands  after  more  than  six  vears  from  the  date  of  issuance  on  the 
ground  of  fraud,  the  United  States,  in  order  to  be  released  from  the 
bar  of  the  statute,  must  plead  and  prove  that  it  exercised  reasonable 
care  and  diligence  to  discover  the  fraud  before  the  expiration  of  the 
six  years  and  that  it  had  no  knowledge  or  notice  of  any  action  that 
would  have  excited  the  attention  of,  or  that  would  have  incited  a 
person  of  ordinary  prudence  and  ability  to  an  inquiry  that  would  have 
led  to  a  discovery  of  the  fraud,  and  that  the  patentee  concealed  the 
fraud  by  some  trick  or  artifice  or  so  conmiitted  it  that  it  concealed 
itself. 

United  SUtes  v.  Diamond  Coal  <&  Coke  Co.,  254  Federal  266,  p.  268. 

ACTION   TO   ANNUL — ^LIMFTATlON — FRAUD — PLEADING. 

In  an  action  brought  by  the  Government  more  than  six  years  after 
the  issuance  of  a  patent  to  cancel  and  annul  it  on  the  ground  of  fraud, 
the  complainant  must  set  forth  specifically  what  were  the  impedi- 
ments to  an  earher  prosecution  of  the  claim,  how  the  Government 
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came  to  be  so  long  ignorant  of  its  rights  and  the  means  used  by  the 
patentee  to  fraudulently  keep  it  in  ignorance  and  how  and  when  it 
first  came  to  a  knowledge  of  the  matters  alleged  in  the  bill.  It  is  not 
sufficient  for  the  Government  to  aver  that  it  was  ignorant  of  its  claim 
in  1903  and  was  aware  of  it  in  1916. 

United  States  v.  Diamond  Goal  &  Coke  Co.,  254  Federal  266,  p.  269. 

SUTT      BT      GOVERNMENT      TO      CANCEI< — LIMITATION      OF      ACTION — 

FBAUD — APPLICATION   TO   GOVERNMENT. 

The  act  of  March  3,  1891  (26  Stats.  1099),  requires  actions  to 
vacate  and  annul  patents  to  be  brought  within  six  years  after  date  of 
issuance.  In  a  suit  by  the  Government  brought  after  the  expiration 
of  the  six-year  period,  it  must  show  fraud,  want  of  knowledge  of  the 
fraud,  and  the  concealment  by  the  patentee.  In  such  a  case  the 
equitable  claims  of  a  nation  or  state  appeal  to  the  conscience  of  a 
chancellor  with  the  same,  but  with  no  greater  or  ]i>ss,  force  than 
would  those  of  a  private  citizen  and  barring  the  effect  of  mere  delay 
they  are  judiciable  in  a  court  of  chancery  by  every  principle  and  rule 
of  equity  applicable  to  the  rights  of  private  citizens  under  similar 
circumstances.  Under  this  statute  it  can  not  be  said  that  the  United 
States  as  a  sovereign  government  is  not  bound  by  this  statute  of 
limitations.  Congress  by  this  act  has  clearly  manifested  its  intention 
to  make  a  delay  for  six  years  after  the  date  of  a  patent  fatal  to  a 
suit  to  avoid  the  patent  for  fraud,  unless  relief  can  be  granted  on  equi- 
table principles. 

United  States  v.  Diamond  Coal  <&  Coke  Co.,  254  Federal  266,  p.  269. 

TRESPASS. 
WBONGirUL  REMOVAL  OP  ORE — ^RBCOVBRY — BURDEN  OF  PROOF. 

In  an  action  by  one  cotenant  to  recover  the  value  of  ore  wrongfully 
mmed  and  removed  the  burden  is  upon  the  suing  tenant  to  prove 
that  his  cotenant  took  the  ore  or  its  proceeds  and  mingled  it  with 
ore  in  which  the  complaining  tenant  had  no  interest  Then  the 
burden  of  proof  and  the  duty  rests  upon  the  tenant  charged  with 
removing  the  ore  to  prove  the  amount  it  took  and  its  proceeds  or 
value  and  to  account  and  pay  therefor.  If  by  reason  of  the  wrongful 
acts  and  of  the  failure  of  the  defendant  to  keep  its  cotenant's  ore 
separate  from  other  ore  and  to  keep  account  of  the  ore  taken  and  its 
proceeds  or  value,  the  proof  of  the  amount,  the  proceeds  or  value, 
or  any  facts  requisite  to  make  such  proof  remained  at  the  close 
evenly  balanced,  uncertain,  or  doubtful,  the  doubt  should  be  resolved 
in  favor  of  the  complainant. 

Silver  King  Coalition  Mines  v.  Conklin  Min.  Co.,  255  Federal  740,  p.  743. 
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PliAOBB  CLAIMS. 

"salting'' — FRAUD — CONSUMMATION   OF  ACT. 

The  statute  of  Arizona  makes  it  a  crime  to  salt  a  mine — that  is,  to 
mingle  or  sprinkle  gold  in  a  mine  or  in  ore  in  order  to  change  the 
value  of  the  gold-bearing  ore  with  intent  to  deceive,  cheat,  and 
defraud  other  persons.  The  crime  is  complete  under  the  statute 
when  the  acts  denounced  as  a  crime  were  consummated  although  no 
person  was  injured  or  deceived  or  defrauded  by  the  act  of  the  person. 

Martinez  v.  State, Ariz. ,  176  Pacific  582,  p.  583. 

MILL  SITE. 
LOCATION   AND  OWNERSHIP. 

Mill  sites  may  be  located  under  the  United  States  statutes  either 
in  connection  with  the  ownership  of  a  vein  or  lode  or  independently 
of  the  ownership  of  a  mine  by  the  owner  of  a  quartz  mill  or  reduction 
works  (United  States  Revised  Statutes,  section  2337). 

Waterson  v.  Cruse, Calif. ,  176  Pacific  870,  p.  871. 

See  United  States  Mining  Statutes  Annotated,  593. 

LOCATION — FORFEITURE — ^EFFECT  ON    IMPROVEMENTS. 

On  July  2,  1912,  the  Southern  Belle  Mines  Company  owned  and 
possessed  three  mill  sites  located  and  used  in  connection  with  certain 
lode  mining  claims.  A  quartz  mill,  a  dwelling,  and  a  boarding  house 
had  been  erected  on  the  mill  sites  and  a  barn  and  office  building  on 
one  of  the  mining  claims.  On  the  above  date  the  mining  company 
sold  the  quartz  mill  and  the  other  buildings  with  the  right  to  remove 
them.  During  the  year  1913  neither  the  mining  company  nor  the 
purchaser  performed  the  labor  or  made  improvements  upon  the 
mining  claims  or  on  the  mill  sites.  On  January  1,  1914,  a  third 
person  upon  making  a  discovery  made  a  valid  relocation  of  the  ground, 
the  boundaries  of  which  included  the  ground  occupied  by  the  mill 
and  the  other  buildings.  Subsequently  the  relocator  commenced  to 
remove  some  of  the  buildings,  whereupon  the  purchaser  of  the 
buildings  brought  suit  to  enjoin  the  relocator  from  removing 
them  and  from  preventing  him  as  such  purchaser  from  remov- 
ing them.  At  the  time  the  mining  company  attached  the  im- 
provements to  the  land  it  was  possessed  with  the  right  to  hold  the 
land  so  long  as  it  did  the  annual  work  required  and  thereafter 
until  a  valid  location  was  made  by  another.  The  loss  of  its  right 
resulted  from  its  own  failure  to  meet  the  conditions  which  were 
imposed  by  law.  It  placed  the  improvements  upon  land  in  which 
it  had  an  interest  and  in  which  presumably  it  expected  to  acquire 
an  estate  in  fee.     These  circumstances  preclude  the  inference  of  any 
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agreement  that  it  should  be  allowed  to  sever  and  remove  the  build- 
ings after  its  rights  in  the  land  had  terminated.  When  the  relocator 
made  his  valid  relocation  of  the  ground  the  interest  of  the  former 
locator  came  to  an  end.  By  his  relocation  the  relocator  acquired 
the  exclusive  right  of  possession  and  enjoyment  of  the  land,  and  this 
necessarily  includes  everything  that  was  a  part  of  the  ground.  The 
purchaser  could  not  by  his  purchase  from  the  mining  company 
acquire  any  better  title  than  it  had  and  he  was  not  entitled  to  any 
relief  whatever. 

Watereon  v.  Cruse,  -^^  Calif. ,  176  Pacific  870,  p.  871. 

ABANDONMENT  OF   LOD£   CLAIM — EFFECT  ON   MILL  SFFE. 

Section  2337  of  the  United  States  Revised  Statutes  authorizes  the 
owner  of  a  lode  claim  to  locate  a  mill  site  on  nonmineral  land  not 
contiguous  to  the  vein  or  lode.  The  statute  permits  the  location  of 
a  mineral  site  as  an  adjimct  to  a  lode  claim.  But  where  the  locator 
of  such  a  site  ceases  by  reason  of  abandonment  or  forfeiture  to  be 
the  proprietor  of  the  vein  or  lode  the  right  to  the  associated  mill  site 
is  also  ended. 

Wateraon  v.  Cnwe, Calif. ,  176  Pacific  870,  p.  87L 
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PRINCIPAL  AND  AGENT. 

ATrrHORTTT  OP   AGENT — LIABILITY  OF  PRINCIPAL. 

An  agent  located  a  large  number  of  placer  mining  claims  in  the 
name  of  and  for  the  benefit  of  his  principals,  and  they  gave  him 
absolutely  a  free  hand  in  dealing  with  the  claims  and  trusted  him  to 
do  everything  in  and  about  the  location  of  the  claims  for  the  pro- 
tection of  their  i^ights  therein.  Under  this  power  the  agent  had 
authority  to  employ  the  owner  of  an  automobile  for  the  transporta- 
tion of  materials  and  men  to  and  from  the  mining  claims  in  perform- 
ance of  the  annual  assessment  work. 

Thomas  v.  Fureman, Cal.  App. ,  178  Pacific  870,  p.  873. 

EXTENT   OF   AUTHORrTY — IMPLIED   POWERS. 

The  agent  and  general  manager  of  a  coal  company  has  no  implied 

authority  to  make  a  gift  or  sell  or  release  any  part  of  the  mining 

territory  to  another  coal  company. 

Carroll  Cross  Coal  Co.  v.  Abrams  Creek  Coal  &  Coke  Co.,  W.  Va.  ,  98 

Southeastern  148,  p.  151. 

GENERAL  MANAGER — IMPLIED   POWERS — LIMITATION. 

The  implied  authority  of  a  general  managing  officer  of  a  corpora- 
tion is  limited  to  matters  that  arise  in  the  conduct  of  the  ordinary 
business  of  the  corporation;  and  he  has  no  implied  authority  to  trans- 
act matters  outside  of  its  ordinary  business  on  the  theory  that  any 
such  transaction  might  enable  him  to  make  a  profit  for  his  principal. 

Carroll  Cross  Coal  Co.  v.  Abrams  Creek  Coal  &  Coke  Co.,  W.  Va.  ,  98 

Southeastern  148,  p.  151. 

PROMOTERS   AS   AGENTS. 

The  promoters  of  a  mining  corporation  to  be  formed  are  generally 

to  be  regarded  as  the  agents  of  the  corporation  and  a  contract  made 

by  such  agents  when  accepted  by  the  corporation  becomes  binding. 

Wallace  v.  Eclipse-Pocahontas  Coal  Co., W.  Va. ,  98  Southeastern  293, 

p.  295. 

CONTRACTS  OP  AGENCY — SEPARATE  CONTRACTS. 

The  effect  of  an  agent's  misconduct  in  respect  of  one  contract 
relating  to  certain  mining  claims  would  not  affect  his  compensation 
for  services  under  a  separate  and  distinct  contract  for  the  examination 
of  other  and  distinct  mining  claims. 

Beatty  v.  Guggenheim  Exploration  Co., N.  Y. ,  122  Northeastem  378, 

p.  379. 

58 


PRINCIPAL  AND  AGBNT.  59 

AOSNt'B   CX)NTRACT  to   sell  coal — ^MUTUALTTT. 

A  contract  by  which  a  coal-mine  operator  employed  an  agent  to 
handle  and  sell  the  entire  output  of  liunp  coal  from  his  mine  and  by 
which  the  agent  agreed  to  use  his  best  endeavors  to  sell  the  output 
of  the  mine  at  the  full  market  price  is  not  void  for  want  of  mutuality. 

Warren  v.  Ray  County  Coal  Co., Mo.  App. ,  207  Southweatern  883,  p.  884. 

CONTRACT   FOR   SALE  OF   COAL— MUTUALITY   OF  OBLIGATION. 

Mutuality  of  obligation  or  a  consideration  for  an  obligation  as 
applied  to  a  contract  between  a  coal-mine  operator  and  an  agent 
appointed  and  employed  to  sell  the  output  of  the  operator's  mine 
only  means  that  one  party  agrees  to  do  one  thing  and  the  other  some 
other  thing.  It  docs  not  mean  that  the  respective  undertakings  or 
obligations  shall  be  equal  to  or  commensurate  with  one  another. 
If  it  did,  then  every  contract  where  one  party  agreed  to  do  less  than 
the  other  would  be  called  unalateral  merely  because  the  obligation 
upon  one  party  was  not  as  great  as  upon  the  other. 

Warren  v.  Ray  County  Coal  Co., Mo.  App. ,  207  Southwestern  883,  p.  885. 

agent's   contract   to   sell   coal — UNALATERAL   CONTRACT   MAT   BE 

BILATERAL. 

A  mine  operator  appointed  and  engaged  an  agent  to  sell  the  entire 
output  of  lump  coal  from  his  mine,  the  coal  to  be  loaded  and  shipped 
on  orders  supplied  by  the  agent.  The  agent  agreed  to  use  his  best 
endeavors  to  sell  the  coal  at  the  full  market  price  and  to  pay  therefor, 
less  a  stated  commission.  If  the  contract  when  made  was  subject 
to  the  charge  of  being  unalateral,  it  could  become  bilateral  and 
binding  by  losing  its  one-sided  character,  and  it  became  bilateral 
and  valid  from  the  fact  that  an  obligation  had  arisen  on  the  part  of 
the  agent  as  the  second  party  and  thus  mutuality  or  a  consideration 
appears  as  the  binding  force. 

Warren  v.  Ray  County  Coal  Co., Mo.  App. ,  207  Southwestern  883,  p.  885. 

CONTRACT  OF  EMPLOYMENT — OONSTRUCmON — AGENT  TO  SELL  OUTPUT 

OF  MINE. 

By  a  written  agreement  a  coal-mining  company  constituted  a  selling 
company  its  agent  for  the  exclusive  sale  of  the  coal  mined,  except 
that  sold  to  a  certain  railroad  company  and  except  during  the  months 
of  April,  May,  and  June.  The  selling  company  obligated  itself  to 
use  every  cflfort  to  sell  at  the  highest  prices  and  that  it  would  adver- 
tise, introduce,  and  push  the  coal  to  the  best  possible  result  in  con- 
sideration of  the  exclusive  agency.  This  contract  placed  upon  the 
agent  the  duty  of  selling  the  entire  output  of  the  mine  except  as 
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stated,  and  failing  in  this  the  principal,  the  coal-mining  company,  was 
authorized  to  employ  another  selling  agent. 

Caasidy  Coal  Co.  v.  Norfolk  Coal  Co., Ky. ,  208  Southwestern  769,  p.  771. 

agent's     option     to     invest     in     BUSINESS — WRITTEN     AND     ORAL 

CONSENT. 

An  agent  was  employed  by  a  certain  exploration  company, 
under  a  contract  by  which  he  was  to  investigate  certain  mining 
claims  and  by  which  he  agreed  not  to  become  interested  in  or  con- 
nected with  any  person  engaged  in  any  similar  business  and  such 
condition  was  not  to  be  waived  except  by  consent  in  writing.  Sub- 
sequently the  agent  with  knowledge  of  the  president  and  general 
manager  and  with  their  oral  consent  became  interested  as  a  partner 
with  a  third  person  in  the  purchase  of  certain  mining  claims  in 
opposition  to  the  exploration  company.  Such  consent  was  at  least 
equivalent  to  an  election  that  the  agent,  however  delinquent,  should 
not  be  charged  as  a  trustee.  The  oral  consent  may  not  have 
created  an  estoppel  or  modified  the  contract,  but  it  may  have  estab- 
Ushed  an  election  and  such  an  election  could  be  made  without  a 
writing. 

Beatty  v.  Guggenheim  Exploration  Co., N.  Y. ,  122  NortheaBtem  378, 

p.  381. 

EXCLUSIVE  AGENCY  TO  SELL  COAL — BREACH  OF  CONTRACT — EMPLOY- 
MENT OF  ANOTHER  AGENT. 

A  coal  mining  company  employed  a  selling  company  as  its  exclu- 
sive agent  to  sell  the  entire  output  of  its  mine.  The  selling  company 
obligated  itself  to  use  every  effort  to  sell  at  the  highest  prices  and  to 
advertise,  introduce,  and  push  the  coal  of  the  producing  company 
to  the  best  post^ible  results.  The  selling  company  failed  to  make  sales 
of  the  entire  output  and  failed  to  use  every  effort  to  sell  and  did  not 
advertise  and  push  the  sale  of  the  coal  to  the  best  possible  results  and 
failed  to  make  payments  for  coal  shipped  on  its  orders.  On  failure 
of  the  selling  company  to  comply  with  the  contract  of  agency  and  to 
sell  the  entire  output  of  the  mining  company's  coal,  the  mining  com- 
pany was  justified  in  the  employment  of  another  agent  and  was 
not  liable  to  the  selling  company  as  for  a  breach  of  the  contract 

Caasidy  Coal  Co.  v.  Norfolk  Coal  Co., Ky. ,  208  Southwestern  769,  p.  771. 

LIMITATION   OK    AGENT'S  AUTHORITY — EFFECT  ON   THIRD   PERSON. 

An  agent  under  the  authority  of  his  principals  located  a  number  of 
placer  mining  claims  and  was  given  authority  to  do  everything  in  and 
about  the  location  of  the  claims  for  the  protection  of  their  rights. 
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including  the  assessment  work.  Acting  under  his  authority  he 
employed  men  to  peiform  the  assessment  work  on  the  claims  and 
hired  automobiles  to  convey  the  men  and  materials  to  and  from  the 
mining  claims.  Under  such  facts  the  principals  can  not  escape 
liability  on  the  ground  that  they  had  an  understanding  with  the  agent 
that  he  was  to  furnish  the  money  to  pay  for  the  assessment  work,  as 
such  a  Umitation  on  the  authority  of  a  general  agent  would  not  be 
binding  on  third  persons  dealing  with  the  agent  as  such  without 
knowledge  of  the  Umitation. 
Thomas  v.  Fursman, Cal.  App. ,  178  Pacific  870,  p.  873. 

PURCHASE   BY   AGENT — DUTY   TO   DISCIX)SE   FACTS. 

The  position  of  an  agent  as  general  manager  of  a  mining  propej  ty 
gives  him  peculiar  opportunity  for  knowing  all  the  facts  and  esti- 
mating the  reasonable  probabilities  with  reference  to  the  mine,  and 
he  must  act  fairly  in  all  dealings  with  his  partners,  the  persons  for 
whom  he  is  acting.  He  may  purchase  the  interest  of  a  partner  and 
principal,  but  he  is  bound  to  disclose  the  facts  and  conditions  which 
have  come  to  his  knowledge  as  manager  bearing  upon  the  value  of  the 
pioperty  and  can  take  no  advantage  by  misrepresentation,  conceal- 
ment, or  omission  to  disclose.  Under  such  circumstances  he  is  not 
lequired  to  expiess  himself  relative  to  matters  merely  of  speculation 
or  surmise,  but  if  he  choose  to  give  an  opinion,  he  is  bound  to  act 
honestly  and  in  good  faith. 

Cardoner  v.  Day,  253  Federal  572,  p.  577. 
SECRET   COMMISSION    OBTAINED   BY    AGENT— FRAUD — ACCOUNTING. 

Two  men  were  employed  at  stated  salaiies  as  agents  of  an  oil- 
producing  company  to  examine  the  validity  and  value  and  recom- 
mend the  purchase  of  leases  by  the  oil  company.  As  such  agents 
they  examined  and  recommended  to  the  oil  company  the  purchase  of 
certain  valuable  leases.  Subsequently  the  oil  company  discovered 
that  its  agents  had  secretly  and  friaudulently  received  in  the  trans- 
action a  large  commission  from  the  selling  company,  and  thereupon 
sued  the  agents  to  recover  the  amount  of  the  commission  so  received. 
The  oil  company  a*'  a  part  of  its  relief  was  entitled  to  an  injunction  to 
prevent  the  defendants,  the  former  agents,  from  transferring  stock 
received  by  them  in  payment  of  the  secret  commission  and  to  the 
appointment  of  a  receiver  to  take  charge  of  and  hold  the  stock 
pending  the  litigation  on  the.  theory  that  the  remedy  at  law  was  not 
adequate. 

Goldrick  V.  Roxana  Petroleum  Co., Okla. ,  176  Pacific  932,  p.  933. 
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SPECULATION   BY    AGENT — SUBBEMBEBING   PBOFITS — TBUSTEE. 

An  exploration  company  employed  an  agent  to  investigate 
certain  mining  claims  in  the  Yukon  district,  on  which  the  explora- 
tion company  held  an  option  to  purchase.  The  agent  on  his 
examination  of  the  claims  under  option  examined  other  claims  not 
included  in  the  option  but  essential  to  the  successful  operation  of 
those  so  included.  The  agent  and  a  third  person  as  partners  pur- 
chased rights  in  the  new  claims.  Tlie  exploration  company  appreci- 
ating the  importance  of  those  claims  in  connection  with  their  option 
determined  to  buy  them.  Under  these  circumstances  the  explora- 
tion company  had  a  right  to  require  the  agent  to  renounce  the  profits 
of  the  transaction  and  transfer  the  mining  claims  at  cost  to  it. 
Under  these  facts  the  agent  became  a  trustee  at  the  election  of  the 
principal.  When  property  has  been  acquired  by  an  agent  under 
such  circumstances  that  he  may  not  in  good  conscience  retain  the 
beneficial  interest,  equity  converts  him  into  a  tiustoe. 

Beatty  v.  Guggenheim  Exploration  Co., N.  Y. ,  122  Northeastera  378, 

p.  380« 


STATUTES  RELATING  TO  MINING  OPERATIONS. 

CONSTBT7CTION,  VALIDITY,  AND  EFFECT. 
MEANINO   OF  WORDS   AND  TERMS. 

The  use  of  a  word  in  a  mining  statute  in  relation  to  mines  and 
mining  operations  is  intended  to  convoy  the  meaning  the  word  has  in 
miniDg  parlance. 

Roberts  v.  Tenneesee  Goal,  Iron,  etc.,  Co.,  255  Federal  469,  p.  471. 

APPLICATION  OF   STATUTE  TO   DIFFERENT   MINES — VIOLATION — 

RECOVERY   FOR   INJURIES. 

Section  6326  of  the  statute  of  Kansas  (General  Statutes  1915)  pro- 
hibits the  use  of  dynamite  or  other  detonating  explosives  in  the  prep- 
aration of  shots  intended  to  be  used  in  a  coal  mine  unless  used  under 
rules  agreed  upon  between  the  mine  operators  and  the  miners  and 
approved  by  the  State  mining  inspector.  Section  6327  makes  it 
unlawful  for  any  mine  operator  to  permit  the  miners  to  go  into  any 
sinking  shaft  or  development  work  in  a  coal  mine  after  shots  have 
been  discharged  before  all  smoke  and  gases  have  been  removed.  A 
miner  injured  by  an  explosion  of  dynamite  while  working  as  a  shot 
firer  sued  the  mine  operator  for  damages.  At  the  time  of  his  injury 
he  was  working  in  a  strip-pit  coal  mine  and  claimed  that  the  statute 
applied  only  to  shaft  mines.  A  coal  mine  is  defined  as  a  mine  or 
pit  from  which  coal  is  obtained,  and  if  the  complainant  was  working 
in  a  pit  to  obtain  coal  he  was  working  in  a  coal  mine  within  the 
meaning  of  the  act,  and  inasmuch  as  he  was  himself  violating  the 
statute  he  could  not  recover  in  an  action  against  the  mine  operator. 

Richards  v.  Fleming  Coal  Co., Kans. ,  179  Pacific  380,  p.  382. 

TREBLE  DAMAGES   FOR  REMOVAL   OF  COAL — ^APPLICATION. 

The  Pennsylvania  act  of  May  8,  1876  (P.  L.  142),  imposing  treble 

damages  for  mining  and  removing  coal  knowing  the  coal  to  be  upon 

the  land  of  another  is  highly  penal  and  can  not  be  extended  beyond 

the  terms  expressed  in  the  act.     The  liability  to  treble  damages  is 

expressly  conditioned  upon  such  facts  appearing  as  would  justify  the 

conviction  of  the  trespasser  of  a  misdemeanor.     The  imposition  of 

treble  damages  is  allowable  only  where  the  defendant  dug  the  coal 

"knowing  the  same  to  be  upon  the  lands  of  another."     A  recovery 

of  treble  damages  under  this  act  is  conditioned  on  actual  knowledge. 

Matthews  v.  Rtiah, Pa. ,  105  Atlantic  817,  p.  818. 
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OIL  WELLS — ^DRILLING   NEAR  RAILROAD   PROHIBITED. 

The  statute  of  Kansas  (General  Statutes  1915,  section  4979)  makes 
it  unlawful  to  drill  or  operate  oil  and  gas  wells  within  lOQ  feet  of  the 
right  of  way  of  any  railroad.  This  statute  is  not  unconstitutional 
but  is  a  proper  exercise  of  the  police  power  of  the  State. 

Winkler  v.  Andereon, Kan. ,  177  Pacific  521,  p.  522. 

DITTIES  IMPOSED  ON  OPEBATOB. 
BURDEN  TO   SHOW  WANT   OP   KNOWLEDGE   OP  DANGER. 

The  five-man  act  of  Indiana  (Burns  1914,  section  8020a)  places 
upon  a  mine  operator  the  burden  of  proving  that  he  did  not  know 
of  any  threatened  danger  in  order  to  have  avoided  injury  to  a  miner, 
or  to  have  stopped  the  work  before  a  miner  was  injured;  but  this 
burden  is  discharged  when  and  however  it  is  established  by  all  the 
evidence  that  the  danger  arose  in  the  progress  of  the  miner's  work 
and  that  neither  the  mine  operator  nor  the  miner  could  have  known 
of  the  danger  until  the  rock  fell.  The  rule  applies  although  the 
evidence  was  introduced  on  the  part  of  the  plaintiff. 

Snapp  Y.  Steinbaugh, Ind. ,  121  Northeastern  81. 

PROPS — FURNISHING   AND   SELECTING. 

A  mine  owner  and  operator  as  required  by  the  statute  furnished 
props  in  large  quantities  and  it  was  the  duty  of  a  miner  to  select  the 
proper  ones  for  the  different  places  in  which  he  desired  to  use  them. 
A  mine  operator  must  not  carelessly  furnish  props  which  he  has 
reason  to  believe  have  latent  defects  that  will  deceive  the  miner. 
But  if  the  operator  furnished  large  quantities  and  some,  for  different 
reasons,  are  unsuitable  in  strength,  while  others  are  suitable,  the 
miner  is  charged  by  the  statute  with  the  duty  of  selecting  for  him- 
self. Under  such  circumstances  if  the  miner  selects  a  prop  not 
sound  and  not  of  sufficient  strength  he  simply  made  a  bad  and  careless 
selection,  which  must  be  charged  to  his  own  misfortime  in  case  of 
subsequent  injury  by  reason  of  the  breaking  of  the  prop  so  selected. 

Kube  V.  Northwestern  Coal  &  Min.  Co., Mo.  App. ,  209  Southwestern  614, 

p.  615. 

INSXJPPICIENT  AND  INSECURE  CONSTRUCTION — EMPLOYMENT  OP  MINE 

FOREMAN   NO  DEFENSE. 

The  employment  of  a  statutory  mine  foreman  by  a  coal-mine  oper- 
ator will  not  relieve  him  from  liability  for  injuries  to  a  miner  where 
the  injury  was  caused  by  a  defect  that  was  due  to  original  construction 
and  not  to  want  of  repair. 

Chamberaeti  v.  Susquehanna  Coal  Co., Pa. ,  106  Atlantic  277,  p.  279. 
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VIOLATION  BY  OPBBATOB. 
NO  PRESUMPTION   OF  VIOLATION  FROM  ACCIDENT. 

A  violation  of  the  five-man  act  on  the  part  of  a  mine  operator  will 
not  be  presumed  merely  from  the  fact  that  a  miner  was  employed  in  a 
mine  where  more  than  five  persons  were  employed  and  that  he  was 
killed  by  the  falling  of  a  rock  from  the  roof  of  his  working  place. 

Snapp  V.  Steinbaugh, Ind. ,  121  Northeastern  81. 

DELEGATION  OP  DUTY — ^LIABILFTY  OF  OPERATOR. 

The  statute  of  Indiana  requires  mine  operators  and  other  employers 
to  guard  dangerous  machinery.  A  mine  operator  can  not  relieve 
himself  of  the  responsibility  to  maintain  such  guards  by  delegating 
the  duty  to  some  one  else,  not  even  to  a  servant  that  was  injured. 
This  duty  has  by  the  statute  been  imposed  upon  the  employer  that 
those  working  in  the  plant  may  be  protected  and  any  limitation 
placed  upon  the  perfwmance  of  that  duty  must  weaken  the  purpose 
and  force  of  the  statute. 

Vandalia  Coal  Co.  v.  Moore, Ind.  App. ,  121  Northeastern  685,  p.  687. 

KEOLIOENCE — ^PROXIMATE   CAUSE. 

The  death  of  a  tool  sharpener  employed  by  a  well-drilling  company 
was  caused  by  an  explosion  of  gas  that  escaped  from  the  well.  The 
statute  of  Oklahoma  prohibits  the  escape  of  gas  from  an  oil  well  and 
provides  a  penalty  therefor.  In  an  action  for  damages  for  the 
death  of  the  tool  sharpener  it  was  proper  for  the  court  to  instruct  the 
jury  that  if  they  found  that  the  statute  had  been  violated  and  that 
the  facts  constituting  such  violation  amounted  to  negligence  on  the 
part  of  the  well-drilling  company  and  that  such  negligence  was  the 
proximate  cause  of  the  death  of  the  tool  sharpener  then  the  verdict 
should  be  for  the  complainant. 

Slick  Oil  Co.  V.  Coffey, Okla. ,  177  Pacific  915,  p.  917. 

PROXIMATE  CAUSE — CONCURRENT  CAUSES. 

In  an  action  by  a  miner  for  damages  for  injuries  caused  by  the 
failure  of  a  mine  operator  to  guard  certain  dangerous  machinery  as 
required  by  the  statute  (R.  S.  1914,  section  8029),  the  injured  miner 
is  entitled  to  recover  though  some  other  cause  than  the  negligence 
charged  proximately  caused  or  contributed  to  the  injury.  In  case 
of  the  violation  of  a  statute,  the  proximity  cause  need  not  be  the 
onlv  cause. 

Vandalia  Coal  Co.  v.  Moore, Ind.  App. ,  121  Northeastern  685,  p.  687, 
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EMPLOYMENT  OF   CHILDBEN — LIABILITY — ^PLEADING. 

A  complaint  against  a  mine  operator  is  sufficient  where  it  alleged 
that  the  mine  operator  by  its  agents  and  employees  employed  a  child 
under  sixteen  yeai's  of  age  in  and  about  the  mine,  or  where  it  averred 
that  the  defendant,  the  mine  operator,  permitted  or  suffered  a  child 
under  sixteen  years  of  age  to  be  employed  in  the  mining  operations, 
and  that  while  so  employed  the  child  was  injured  at  the  forbidden 
place  and  that  such  injury  resulted  from  the  employment  and  w'as 
incident  to  the  risks  or  dangers  in  and  about  the  business. 

nrilliant  Coal  Co.  v.  Sparks, Ala.  App. ,  81  Southern  185,  p.  186. 

EMPLOYMENT  OP   CHILD — ^LIABILITY. 

A  complaint  in  an  action  for  damages  for  injuries  to  a  child  under 
sixteen  years  of  age  employed  in  a  mine  must  specifically  allege  that 
the  defendant  retained  supervision  and  control  of  the  mine  to  such 
an  extent  that  he  could  have  prevented  the  employment  of  the  child, 
as  otherwise  the  defendant  could  not  be  held  liable  {(X  the  injury 
complained  of.  But  a  complaint  is  sufficient  that  alleges  that  the 
injuries  complained  of  were  proximately  caused  by  defendant's 
agents  and  servants  who  wctc  at  the  time  entrusted  by  the  defendant 
with  superintendence  and  while  acting  within  the  line  and  scope  of 
their  employ,  permitted  or  suffered  the  plaintiff  to  be  employed  is 
sufficient. 

Brilliant  Coal  Co.  v.  Sparks, Ala.  App. ,  81  SouUiem  186,  p.  187. 

EMPLOYMENT     OF     CHILD — INSUFFICIENT     EXCUSE — INSTRUCTION     BY 

MINE   FOREMAN. 

Where  a  mine  operator  employed  or  permitted  to  be  employed  in 
his  mine  a  child  under  sixteen  years  of  age,  the  fact  that  the  mine 
foreman  told  the  boy  not  to  lie  down  and  go  to  sleep  that  a  car  would 
run  over  him  would  not  excuse  the  mine  operator  from  the  duty  to 
keep  the  cliild  out  of  the  mine. 

Brilliant  Coal  Co.  v.  Sparks, Ala.  App. ,  81  Southern  185,  p.  187. 

FAILURE   TO  GUARD  HACHINBRY. 

k 

Tlie  statute  of  Indiana  (act  of  1899)  requires  that  all  cogs  shall  be 
properly  guarded.  The  fact  that  a  mine  operator  permitted  cog 
wheels  in  operating  pumps  in  his  mine  to  remain  unguarded  was  such  a 
violation  of  the  statute  as  to  constitute  negligence  per  se. 

}      Vandalia  Coal  Co.  v.  Moore, Ind.  App. ,  121  Northeaatem  d85,  p.  686. 
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FAILURE   TO   GUARD  MACHINERY — ^MINEB   WORKING   UNDER 

SUPERIOR — ESTOPPEL. 

A  miner  working  as  a  pump  man  in  a  mine  received  injuries  from 
dangerous  cogs  that  could  have  been  guarded.  The  mine  boss  under 
which  the  miner  worked  knew  that  the  cogs  were  unguarded  and  the 
miner  was  at  the  time  of  his  injury  working  in  obedience  to  an  order 
or  direction  from  the  mine  boss.  In  an  action  by  the  miner  against 
the  mine  operator  for  damages  for  the  injury  the  mine  operator  can 
not  be  heard  to  say,  after  accepting  the  miner's  services  for  three 
weeks,  that  the  minor  was  not  under  any  obligation  to  obey  the  order 
of  the  mine  boss  requiring  him  to  work  in  the  place  where  he  was  at 
the  time  of  the  injury. 

Yftndalia  Coal  Co.  v.  Moore, Ind.  App. ,  121  Northeastern  685,  p.  687. 

DEFENSES   NOT   AVAILABLE. 

A  mine  engineer  while  engaged  in  his  employment  was  killed  by 
reason  of  his  clothing  being  caught  by  a  shaft  projecting  outside  of 
the  engine  house.  There  was  no  covering,  protection,  or  guard  over 
the  shaft  as  required  by  the  bituminous  mine  statute.  In  an  action 
for  damages  for  the  death  of  the  miner  neither  the  obviousness  of  the 
danger  nor  a  usage  of  the  business  was  a  defense  available  to  the 
mine  operator,  where  the  machinery  of  the  shaft  was  in  fact 
unguarded. 

Carlcy  v.  Dexcar  Coal  Min.  Co., Pa. ,  105  Atlantic  651,  p.  653. 

DUTIES  IMPOSED  ON  MINEB. 
DUTY  TO  PROP  WORKING  PLACE. 

The  five-man  act  of  Indiana  (Burns  1914,  section  8020a)  makes  it 
the  duty  of  the  miners  to  place  props  where  needed.  Under  this 
statute  there  can  be  no  recovery  for  the  death  of  a  miner  where  the 
miner,  experienced  in  the  working  of  mines,  had  set  props  as  near 
the  working  face  of  the  coal  as  the  work  would  permit  and  where 
there  were  in  place  in  the  room  all  props  of  the  proper  size  and  char- 
acter that  could  be  placed  therein  and  permit  the  work  to  proceed 
and  where  the  rock  that  fell  and  killed  the  miner  broke  out  and  fell 
when  the  miner  picked  away  the  coal- which  supported  the  end  thereof 
extending  into  the  working  face. 

Snapp  V.  Steinbaugh, Ind.  — -,  121  Northeastern  81. 

SELECTION  OP  INSUFFICIENT   PROPS — LIABILITY   OF  OPERATOR. 

The  statute  of  Missouri  imposes  upon  a  mine  operator  the  duty  to 
supply  props,  and  it  makes  it  the  duty  of  a  miner  to  select  his  props 
from  the  supply  furnished  by  the  operator  and  to  set  props  sufficient 


68  MINING  DECISIONS,  JANUARY  TO  MAY,  iaL9, 

to  protect  his  working  place.  The  question  of  when  props  are  needed 
and  what  kind  of  props  and  the  number  is  left  to  the  judgment  of  the 
miner,  and  where  the  operator  furnished  a  sufficient  supply  of  props 
he  discharged  his  duty,  and  if  the  miner  was  mistaken  in  his  judg- 
ment as  to  the  need  of  props  in  his  working  place,  or  if  in  selecting 
the  props  for  his  use  he  selected  such  as  were  insufficient,  the  mine 
operator  could  not  be  held  hable  for  a  resulting  injury  to  the  miner. 

Kube  V.  Northweetern  Coal  &  Min.  Co., Mo.  App. ,  209  Southwestern  614, 

p.  615. 

MINER'S  WORKING  PLACB. 
DUTY  OF  MINER  TO  MAKE   PLACE   SAFE — ^DUTY  AS   TO  PROPS. 

In  an  action  under  the  Missouri  statute  (R.  S.  1909,  Section  8473) 
by  a  miner  for  damages  for  injuries  caused  by  the  alleged  negligence 
of  the  mine  operator  in  failing  to  furnish  him  suitable  props  for  the 
roof  of  his  mine,  as  required  by  the  statute,  the  evidence  showed  that 
the  miner  and  his  companion  had  five  or  six  days  previous  to  the 
injury  selected  and  set  a  row  of  props.  After  the  props  were  set  and 
shots  had  been  fired  and  while  the  miner  was  working,  one  of  the 
props  broke  and  a  rock  fell  upon  the  miner  and  caused  the  injury  for 
which  he  sued.  According  to  the  testimony  of  the  injured  miner 
himself  and  that  of  his  companion,  the  mine  operator  had  discharged 
his  duty  when  he  furnished  props  in  abundant  number  and  in  proper 
lengths. 

Kube  V.  Northwestern  Coal  &  Min.  Co., Mo.  App. ,  209  Southweetern  614, 

p.  615. 

DETAILS   OF  THE   WORK — ^DUTIES   INCIDENTAL  TO   EMPLOYMENT. 

A  mine  operator  is  not  required  either  actually  or  constructively 
to  hover  over  every  transaction  to  keep  the  miner  from  hurting 
himself  at  his  work  by  an  act  sounding  to  folly.  The  operator  may 
rest  somewhat  on  the  fact  that  the  miners  have  eyes,  reasoning 
faculties,  experience,  and  knowledge  in  their  trade,  and  a  miner  in 
the  very  act  of  employment  agrees  that  he  wiD  use  these  faculties. 
On  this  theory  mine  owners  and  operators  may  entrust  the  details  of 
inspecting  drill  holes  and  in  using  and  setting  props  to  the  miners 
and  he  may  trust  the  miner  to  perform  the  intermediate,  ordinary, 
and  simple  duties  incidental  to  his  employment  and  rest  upon  the 
miner's  knowledge  and  skill. 

Kube  V.  Northweetem  Coal  &  Min.  Co., Mo.  App. ,  209  Southwestern  614, 

p.  616. 
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VEIXOW   SEBVANT  BT7LE— DEFENSE   ABBOGATED. 

NEGLIGENCE  AS  A  DEFENSE. 

In  an  action  for  damages  for  wrongful  death  under  the  statute  of 
Utah  the  defense  of  the  negHgence  of  a  fellow  servant  is  available  to 
a  mine  operator,  but  in  an  application  for  compensation  under  the 
Industrial  Act  such  a  defense  is  not  available. 

Garfield  SmeltiDg  Co.  v.  Industrial  Gommisaion, Utah ,  178  Pacific  57, 

p.  60. 

ELECTBICAL  APPLIANCES. 
PROTECTION  OF  CONDUCTORS. 

The  statute  of  Alabama  regulates  the  installation  of  electricity  in 
mines  and  provides  that  conductors  in  shafts  and  slopes  used  as 
travelingways  and  in  escapeways  shall  be  protected.  Under  this 
provision  there  can  be  no  recovery  under  the  Employers'  Liability 
statute  (Code  1907,  sec.  3910)  for  the  death  of  an  operator  of  a  coal- 
cutting  machine  where  the  injury  did  not  occur  in  a  shaft  or  slope 
of  an  escapeway.  The  statutory  requirement  is  appUcable  only  to 
such  conductors  ''in  shafts  and  slopes  used  as  travelingways  and  in 
escapeways." 

Roberts  v.  Tennessee  Coal,  Iron,  etc.,  Co.,  255  Federal  469,  p.  471. 

EMPLOYMENT  OF  MIKOBS. 
EMPLOYMENT   OF  CHILD — LIABILITY. 

It  is  the  duty  of  every  mine  owner  who  operates  or  retains  super- 
vision over  a  mine  that  is  being  operated  by  an  agent  or  contractor, 
to  see  to  it  that  no  child  under  sixteen  years  of  age  is  employed  in  the 
mine.  This  is  a  duty  fixed  by  statute  and  when  there  is  a  failure  to 
perform  the  duty,  and  injury  thereby  occurs,  a  cause  of  action  is 
completed. 

Brilliant  Coal  Co.  v.  Sparks, Ala.  App. ,  81  Southern  185,  p.  187. 

EFFECT  ON  CONTBIBTJTOBY  NEaLiaENCE. 
DANGERS   INHERENT  TO   EMPLOYMENT. 

A  mine  operator  who  violated  the  statute  by  failing  to  guard 
dangerous  cog  wheels  can  not  allege  contributory  negligence  on  the 
part  of  an  injured  miner;  nor  can  he  assert  as  a  defense  that  the 
dangers  or  hazards  inherent  or  apparent  to  the  employment  in  which 
the  niiner  was  engaged  contributed  to  his  injury. 

Vandalia  Coal  Co.  v.  Moore, Ind.  App. ,  121  Northeastern  685,  p.  687. 


70  MIKING  DKCISIOKS,  JANUARY  TO  MAT,  1919. 

KNOWLEDGE   OF  1>ANGEB. 

A  workman  employed  to  make  repairs  in  a  gasoline  tank  had 
entered  the  tank  previous  to  the  time  of  the  accident  using  without 
accident  or  injury  an  ordinary  unguarded  electric  lamp.  The 
employee  Imew  some  gasoline  fumes  remained  in  the  tank,  but 
suffered  no  injury  or  inconvenience  because  of  this.  Later  in  the 
day  while  working  in  the  tank  the  electric  lamp  was  accidentally 
broken  causing  an  explosion  that  resulted  in  the  death  of  the  em- 
ployee. The  mere  fact  that  the  deceased  employee  entered  the  tank 
knowing  that  it  contained  an  explosive  gas  would  not  of  itself  con- 
stitute contributory  negligence;  and  the  findings  failed  to  show  con- 
clusively that  the  employee  was  guilty  of  contributory  negligence  in 
handling  the  electric  lamp  in  the  manner  he  did  at  the  time  he  was 
injured. 

StancLird  Oil  Co.  v.  Allen, Ind.  App. ,  121  Nortlieastem  329,  p.  334. 

DEFENSE   AVAILABLE. 

In  an  action  brought  under  the  statute  to  recov^  damages  for  a 
wrongful  death  the  defense  of  contributory  negligence  is  available  to 
a  mine  operator;  but  if  an  application  for  compensation  under  the 
Industrial  Act  is  made,  this  defense  is  not  available. 

Garfield  Smelting  Co.  v.  Industrial  CommisBion, Utah ,  178  Pacific  57, 

p.  60. 

INJURY  TO   CHILD   UNDER   SIXTEEN. 

In  an  action  under  the  statute  of  Alabama  for  damages  for  an 
injury  to  a  child  under  sixteen  years  of  age,  injured  while  employed 
and  working  in  a  coal  mine,  the  defense  of  contributory  negligence 
can  not  bo  invoked. 

Brilliant  Coal  Co.  v.  Sparks, Ala.  App. ,  81  Southern  185,  p.  187. 

miner's   DUTY  TO  SET   PROPS — ^SELECTINQ   INSUFFICIENT   PROP. 

The  statute  of  Missouri  requires  a  mine  operator  to  furnish  props 
for  the  use  of  his  miners  but  it  makes  it  the  duty  of  a  miner  to  select 
and  set  the  props  to  protect  his  working  place.  If  a  miner  selects 
and  sets  props  that  he  knows  are  insufficient  and  not  of  the  required 
strength  and  continues  working  with  such  known  insufficient  props, 
he  is  guilty  of  such  contributory  neglig^ice  as  will  defeat  recovery 
for  damages  for  injuries  resulting  from  the  use  of  such  props. 

Kube  y.  Northwestern  Coal  &  Min.  Co., Mo.  App. ,  209  SouthweBtem  614, 

p.  615. 
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EFFECT  ON  A8S171CPTZOK  OF  BISK. 
DUTIES   DISCHARGED   BY   MINE   OPERATOR. 

TTie  evidence  in  an  action  for  damages  for  the  death  of  a  miner 
showed  that  the  mine  operator  had  discharged  all  statutory  and 
common  law  obligations  owing  to  the  miner,  and  the  evidence  showed 
that  notwithstanding  the  discharge  by  the  mine  operator  of  all  duties 
that  the  character  of  the  work  was  such  that  the  danger  remained. 
Under  such  circumstances  the  deceased  miner  assumed  the  risk  and 
the  mine  operator  could  not  be  held  liable  under  a  chaige  of  negligence. 

Snapp  V.  Steinbaugh, .Ind. ,  121  Northeastern  81. 

See  &iapp  v.  Steinbaugh, Ind. ,  119  Northeastern  485. 

WooUey  Ckial  Co.  v.  Tevault, Ind. ,  118  Northeastern  921. 

mjUBY  TO  CHILD  UNDER   SIXTEEN. 

In  an  action  under  the  statute  of  Alabama  for  damages  for  an 
mjury  to  a  child  under  sixteen  years  of  age,  injured  while  employed 
and  working  in  a  coal  mine,  the  defense  of  assumption  of  risk  can  not 
be  invoked. 

Brilliant  Coal  Co.  v.  Sparks, Ala.  A  pp. ,  81  Southern  185,  p.  187. 

DEFENSE   ABROGATED. 

A  mine  operator  who  violated  tlie  statute  in  failing  to  guard  cog 
wheels  can  not  allege  in  an  action  by  a  miner  for  damages  for  injuries 
caused  by  such  imguarded  cog  wheels  that  the  miner  assumed  the 
risk,  nor  can  he  defend  on  the  ground  that  the  miner  assumed  the 
dangers  or  hazards  inherent  or  apparent  to  the  employment  in  which 
he  was  engaged. 

Vandalia  Coal  Co.  v.  Moore, Ind.  App. ,  121  Northeastern  685,  p.  687. 

A  complaint  in  an  action  by  a  miner  against  a  mine  operator  for 
damages  for  injuries,  alleged  that  the  mine  operated  had  elected  not 
to  accept  the  provisions  of  the  Illinois  Workmen's  Compensation  Act. 
A  coalnnine  operator  that  has  elected  not  to  accept  the  provisions 
of  that  act  waives  his  right  to  interpose  the  common  law  defense  of 
assumed  risk. 

New  Staunton  Coal  Co.  v.  Fromm, 111. ,  121  Northeastern  594,  p.  696. 

The  Bituminous  Mine  Act  of  1911  (P.  L.  756)  requires  allshaftuig 
and  machinery  of  every  description  to  be  properly  guarded  or  prop- 
erly fenced  off  by  suitable  railing.  Under  this  statute  in  an  action 
for  the  death  of  a  miner  caused  by  the  failure  of  the  mine  operator 
io  guard  and  fence  off  certain  machinery  as  required  by  the  statute 
the  defense  of  assumption  of  risk  is  not  open  to  the  mine  operator. 

OarJey  y.  Dexcar  Coal  Min.  Co., Pa. ,  105  Atlantic  651,  p.  663. 
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DEFENSE   AVAILABLE. 

In  an  action  brought  under  the  statute  to  recover  damages  for  a 

wrongful  death  the  defense  of  assumption  of  risk  is  available  to  a 

mine  operator,  but  if  an  application  for  compensation  under  the 

Industrial  Act  is  made  this  defense  is  not  available. 

Garfield  Smelting  Co.  v.  Industrial  Commission,  —  Utah ,  178  Pacific  57, 

p.  60. 

WBOXaFOX  DEATH. 
PROOF — CIRCUMSTANTIAL   EVIDENCE. 

Where  an  accident  occurs  resulting  in  the  death  of  an  employee 
and  there  is  no  direct  proof  as  to  how  the  accident  occurred,  the 
manner  of  its  occurrence  may  be  shown  by  circumstantial  evidence 
from  which  a  jury  may  infer  the  manner  and  cause  of  the  accident; 
but  the  inference  must  be  a  reasonable  although  not  a  necessarily 
resulting  fact.  A  plaintiff  in  such  an  action  is  not  required  to  prove 
his  case  beyond  a  doubt,  but  he  is  only  required  to  make  it  appear 
to  be  more  probable  that  the  injury  came  in  whole  or  in  part  from 
the  defendant's  negligence  than  from  any  other  cause. 

Siliirian  Oil  Co.  v.  Morrell, Okla. ,  176  Pacific  964,  p.  967. 

See  Cash  v.  Kansas  Oil  Refining  Co., Kane. ,  176  Pacific  980. 

PRESUMPTION   AGAINST   VOLUNTARILY  INCURRING  DANGER. 

Where  there  are  no  eyewitnesses,  the  love  of  life  speaks  as  a  silent 
witness  against  the  assumption  of  risk,  against  contributory  negli- 
gence, and  against  suicide.  The  presumption  against  voluntarily 
incurring  danger  is  of  itself  some  evidence  of  lack  of  knowledge  of  a 
latent  defect. 

Silurian  Oil  Co.  v.  Morrell, Okla. ,  176  Pacific  964,  p.  967. 

See  Cash  v.  Kansas  Oil  Refining  Co., Kans. ,  176  Pacific  980. 

CHILD  DROWNED  IN  RESERVOIR — APPEAL — MOTION  FOR  A  NEW  TRIAL, 

An  action  was  brought  by  a  parent  against  a  mining  and  smelting 
company  for  damages  for  the  wrongful  death  by  drowning  of  his 
child,  nine  years  of  age,  in  a  reservoir  maintained  by  the  mining  and 
smelting  company  for  the  purpose  of  fire  protection  to  its  milling 
plant  and  reduction  works.  Recovery  was  sought  on  the  theory  that 
the  reservoir  was  an  *' attractive  nuisance*'  and  was  not  saf^uarded 
as  required  by  the  statute  to  secure  persons  and  animals  from  dan- 
ger arising  from  mining  and  other  excavations.  A  verdict  was 
returned  for  the  defendant,  the  mining  and  smelting  company. 
The  plaintiff,  without  moving  for  a  new  trial,  appealed  directly  from 
the  judgment  to  the  supreme  court.  Under  the  procedure  all  allied 
errors  must  be  presented  to  the  trial  court  by  ihe  way  of  a  motion 
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for  a  new  trial,  and  errors  can  not  be  presented  on  appeal  without 
such  a  motion. 

Gill  V.  Goldfield  Conaol.  Mines  Co., Nevada ,  176  Pacific  784,  p.  785. 

THEORY   OF  RECOVERY — DAMAGES. 

The  wrong  giving  a  right  of  action  for  the  death  of  a  miner  under 
the  Arizona  Employers'  Liability  Law  is  attributable  not  to  any  fault 
or  negligence  of  the  employer,  but  to  the  risks  and  hazards  inherent 
in  the  occupation  and  which  are  imavoidable  by  the  employees 
therein;  and 'the  '^  damages''  recoverable  include  only  such  actual 
loss  to  the  employee  as  he  has  sustained  which  flows  proximately 
from  the  accident. 

Arizona  Copper  Co.  v.  Burciaga, Ariz. ,  177  Pacific  29,  p.  32. 

PERSONS   ENTITLED  TO  DAMAGES — ^LOSS    SUSTAINED. 

An  employer  is  liable  imder  the  statute  of  Arizona  for  the  death  of 
an  employee  to  the  personal  representative  for  the  benefit  of  the 
surviving  widow  and  children;  and  if  none,  then  to  the  employee's 
parents  or  next  of  kin;  and  if  none,  then  to  the  personal  representa- 
tive for  the  benefit  of  the  estate  of  the  deceased.  But  no  one  author- 
ized to  prosecute  an  action  can  recover  damages  in  an  amount  greater 
than  the  actual  loss  sustained  by  the  employee. 

Arizona  Copper  Co.  v.  Burciaga, Ariz. ,  177  Pacific  29,  p.  32. 

BMPLOYEB8'  LXABUJTY  ACT. 
OBJECT   OP  LAW. 

The  Employer's  Liability  Law  is  designed  to  give  a  right  of  action 
to  an  employee  injured  by  accidents  occurring  from  risks  and  hazards 
inherent  in  the  occupation  and  without  regard  to  the  negUgence  of  the 
employer. 

Arizona  Copper  Co.  v.  Burciaga, Ariz. ,  177  Pacific  29,  p.  31. 

See  Inspiration  Consol.  Copper  Co.  v.  Mendez,  19  Ariz. \  166  Pacific  278, 1183. 

CONSTrrUTIONALITY — ^LIABILITY  FOR   INJURIES. 

The  Employers'  Liability  Law  of  Arizona  is  not  invalid  because  it 
attempts  to  deprive  a  mining  company  of  its  property  without  due 
process  of  law,  nor  because  it  denies  the  equal  protection  of  the  law 
by  subjecting  the  company  to  unlimited  liability  for  damages  for 
personal  injuries  suffered  by  its  employees  without  any  fault  or 
negligence  on  its  part. 

Calumet  &  Arizona  Min.  Co.  v.  Chambers, Ariz. ,  176  Pacific  839,  p.  840. 

125590**— 19— Bull.  181 7 
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ACTION     UNDEB     EMPLOYERS'     LIABILITY     LAW — ^DfMATSBIAL     AVER- 
MENTS. 

A  complaint  by  a  miner  for  damages  for  injuries  expressly  alleged 
that  the  action  was  under  the  Employers'  Liability  Law,  and  therefore 
the  plaintiff  is  limited  to  a  recovery  imder  that  law.  Any  allegations 
charging  carelessness  or  negligence  or  other  words  used  in  setting 
forth  negligence  as  a  cause  of  action  have  no  place  in  a  complaint 
under  the  Employers'  Liability  Law  and  must  be  regarded  as  imma- 
terial surplusage  that  need  not  be  proved  and  may  be  ignored,  if  the 
facts  stated  otherwise  are  sufficient  to  constitute  a  cause  of  action 
under  the  Employers'  Liability  Law.  A  proper  remedy  in  such  a 
case  is  by  motion  to  strike  out  or  to  treat  such  immaterial  matter  as 
surplusage. 

Calumet  &  Arizona  Min.  Co.  v.  Chambers, Ariz. ,  176  Pacific  839,  p.  842. 

PLEADING — INJURY  RECEIVED   IN   SCOPE   OF   EMPLOYMENT. 

A  complaint  by  a  miner  for  damages  for  injuries  under  the  Arizona 
Employers'  Liability  Law  alleged  in  substance  that  the  plaintiff  while 
assisting  other  employees  to  replace  a  fettle  car  on  a  track  believed 
from  a  warning  given  by  another  employee  that  the  car  was  over- 
turning and  falling  upon  him,  and  that  to  escape  from  the  falling  car  he 
jumped  back  and  fell,  striking  an  open  slag  spout,  thereby  receiving 
the  injuries  for  which  he  sued.  The  complaint  did  not  allege  that 
as  a  fact  the  fettling  car  was  overturning  or  that  it  did  overturn,  but, 
the  plaintiff  was  led  to  believe  from  the  warning  given  that  it  was  over- 
turning, and  that  acting  on  such  appearances  and  his  belief  from  the 
warning  he  received  the  injuries.  This  is  sufficient  to  show  that  the 
injury  was  occasioned  by  an  accident  arising  out  of  and  in  the  course 
of  plaintiff's  labor,  service,  or  employment  and  due  to  a  condition 
or  conditions  of  such  occupation  or  employment. 

Calumet  <fe  Arizona  Min.  Co.  v.  Chambers, Ariz. ,  176  Pacific  839,  p.  841. 

PLEADING — ALLEGATIONS   AS   TO   NEGLIGENCE — ^PRACTICE. 

A  complaint  by  an  injured  employee  for  damages  under  the 
Employers'  Liability  Act  of  Arizona  which  also  alleges  facts  consti- 
tuting negligence  is  open  to  attack  by  a  motion  to  strike  out  all  the 
allegations  of  negligence  as  immaterial.  Such  a  complaint  is  also 
subject  to  attack  upon  the  groimds  of  duplicity,  or  to  require  the 
plaintiff  to  declare  his  purpose  and  elect  whether  he  will  pursue  the 
remedy  given  by  the  Employers'  Liability  Law  or  the  common  law 
for  negligence. 

Arizona  Copper  Co.  v.  Burciaga, Ariz. ,  177  Pacific  29,  p.  31. 
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NBGUOBNOB — NO  ELEMENT  IN   BECOYBBT. 

The  Employers'  Liability  Law  of  Arizona  takes  no  cognizance  of 
negligence  as  an  element  in  the  right  of  action  given,  and  the  presence 
m  or  absence  of  negligence  from  the  accident  relied  upon  for  recovery 
under  the  statute  adds  nothing  to  or  takes  nothing  from  the  rights 
of  the  parties  except  that  the  negligence  of  the  plaintiff  may  if 
pleaded  be  a  partial  or  a  complete  defense. 

Arizona  Copper  Co.  v.  Burdaga, Ariz. ,  177  Pacific  29,  p.  31. 

NEGLIQENCE   IHMATBBIAL. 

In  actions  under  the  Employers'  Liability  Law  of  Arizona  the 
question  as  to  whether  the  defendant  was  guilty  of  negligence  which 
proximately  caused  the  accident  and  resulting  injuries  to  the  plaintiff 
is  wholly  beyond  the  questions  involved  and  immaterial  to  the 
inquiry.  The  cause  of  action  and  the  right  of  recovery  existed 
without  regard  to  negligence  on  the  part  of  the  mine  operator. 

Arizona  Copper  Co.  v.  Burciaga, Ariz. ,  177  Pacific  29,  p.  31. 

NEOLIOENCE — EXPLOSION — ^ACCIDENT — ^PROXIMATE   CAUSE. 

The  Standard  Oil  Company  was  sued  for  damages  for  the  death 
of  an  employee  while  in  the  act  of  repairing  a  gasoline  tank.  The 
death  was  caused  by  the  breaking  of  an  electric  light  bulb,  which 
ignited  the  gasoline  fumes  and  thereby  caused  the  explosion  resulting 
in  the  death  complained  of.  The  complaint  charged  that  the  oil 
company  was  negligent  in  not  removing  the  fumes  of  the  gasoline 
before  directing  the  employee  to  enter  the  tank  to  make  the  repairs. 
The  proof  and  the  findings  showed  that  the  breaking  of  the  electric 
lamp  was  accidental;  but  this  could  not  make  the  resulting  death  a 
pure  accident,  and  the  explosion  of  the  gasoline  fumes  following  the 
breaking  of  the  lamp  was  the  proximate  cause  of  the  death,  and  this, 
as  alleged,  was  due  to  the  negligence  of  the  oil  company  and  was 
sufficient  to  make  the  oil  company  liable  under  the  Indiana  Employ- 
era'  Liability  Act. 

Standard  Oil  Co.  v.  Allen, Ind.  App. ,  121  Northeastern  329,  p.  333. 

HAZARDOUS   EMPLOYMENT — INJTJBY — PLEADING. 

An  injured  miner  suing  to  recover  imder  the  Employers'  Liability 
Law  of  Arizona  is  required  to  allege  in  his  complaint  and  to  prove  by 
the  evidence  that  he  was  employed  by  the  defendant  in  an  occupation 
declared  hazardous  and  while  engaged  in  the  performance  of  the 
duties  required  of  him  was  injured,  and  the  injury  was  caused  by  an 
accident  due  to  a  condition  or  conditions  of  such  employment  and 
was  not  caused  by  his  negligence. 

Gftlmnet  k  Arizona  Min.  Co.  v.  Chamben, Ariz. ,  176  Pacific  839,  p.  840. 
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BISKS   INHERENT   IN  OCCUPATION — ^PLEADING. 

In  an  action  under  the  Employers'  Liability  Law  of  Arizona  for 
damages  for  injuries  to  a  miner  it  was  sufficient  where  the  surround- 
ings in  which  the  plaintiff  was  performing  his  duties  were  described 
in  the  complaint  with  suflGicient  fullness  to  show  that  the  risks  and 
hazards  assumed  by  the  employee  were  great  and  inherent  in  the 
occupation  and  imavoidable  by  the  workman.  If  there  was  any 
deficiency  in  this  respect  in  the  complaint,  it  was  cured  by  an  answer 
in  which  was  described  in  detail  all  the  appliances  used  and  the 
manner  of  their  use,  expressly  admitting  that  the  occupation  of  the 
plaintiff  was  a  hazardous  one  and  required  on  the  part  of  the  em- 
ployees great  care. 

Calumet  &  Arizona  Min.  Co.  v.  Cham  here, Ariz. ,  176  Pacific  839,  p.  840. 

NEGLIGENCE    OF    PERSON    HAVING    SUPERINTENDENCE — QUESTION    OP 

FACT. 

A  mucker,  working  under  the  superintendence  of  a  person  having 
charge  of  a  heading  and  of  the  miners  working  therein,  was  injured 
by  a  fall  of  rock.  Under  the  evidence  the  jury  might  infer  that  the 
mucker  suffered  his  injury  by  reason  of  the  negligence  of  the  bank 
boss  while  in  the  discharge  of  the  superintendence,  who  was  charge- 
able with  the  knowledge  and  nature  of  the  danger  from  the  loose 
rock  and  of  the  probable  consequences  of  permitting  it  to  remain  in 
the  dangerous  condition  and  in  the  negligence  of  his  superintendent 
negligently  allowing  the  muckers  to  continue  at  work  thereunder  or 
in  dangerous  proximity  thereto. 

Republic  Iron  &  Steel  Co.  v.  Harris, Ala. ,  80  Southern  426,  p.  428. 

ELECTION   OF   REMEDIES. 

An  injured  miner  suing  for  damages  for  the  injuries  alleged  in  his 
complaint  that  the  action  was  brought  under  the  Employers'  Lia- 
bility Law.  By  such  election  of  rennedy  the  plaintiff  was  precluded 
from  a  recovery  other  than  that  permissible  under  the  Employers' 
Liability  Law;  and  the  sufficiency  of  his  complaint  to  state  facts  con- 
stituting the  cause  of  action  given  by  that  statute  must  be  tested 
with  reference  to  the  requirements  of  the  statute  and  the  proof  must 
support  the  complaint  both  as  to  the  facts  authorizing  a  recovery  and 
as  to  the  amount  of  damages  recoverable. 

Calumet  &  Arizona  Min.  Co.  v.  Chambers, Ariz. ,  176  Pacific  839,  p.  840. 

INSTRUCTIONS — RECOVERY    FOR    NEGLIGENCE    OR   UNDER    EMPLOYERS^" 

LIABILITY  LAW. 

In  an  action  by  a  miner  for  damages  for  injuries  the  court  instructed 
the  jury  to  the  effect  that  the  plaintiff  claims  damages 'for  injuries 
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"by  being  carelessly  and  negligently  thrown  from  a  ladder"  in  the 
defendant's  mine.  Immediately  following  this  the  court  instructed 
the  jury  that  the  action  was  brought  imder  the  Employers'  Liability 
Law  of  Arizona  and  also  instructed  to  the  efiect  that  an  employer  in 
mining  is  liable  for  the  personal  injury  of  an  employee  by  an  accident 
jffising  out  of  and  in  the  course  of  such  labor,  service,  and  employ- 
ment and  due  to  a  condition  or  conditions  of  such  occupation  or 
employment.  The  court  also  instructed  that  if  the  plaintiff  received 
the  injury  as  alleged  and  the  jury  found  that  such  injury  was  not 
caused  by  the  negligence  of  the  defendant,  but  was  the  result  of  the 
plamtiflf's  own  negligence,  then  the  verdict  should  be  for  the  defend- 
ant. These  instructions  are  conflicting  as  regards  the  element  of 
negligence,  and  the  jury  were  required  to  assume  that  the  burden 
was  on  the  defendant  to  repel  the  presumption  of  its  negligence  as  a 
cause  concurring  with  the  condition  or  conditions  of  the  hazardous 
occupation  of  the  plaintiflF  in  the  service  of  the  defendant  in  order 
to  recover.  In  an  action  under  the  Employers'  Liability  Law  the 
negligence  of  the  defendant  is  an  immaterial  matter  in  the  contro- 
versy, and  neither  the  plaintiff  nor  the  defendant  is  called  upon  to 
make  any  proof  in  reference  thereto,  and  any  instruction  as  to  the 
burden  of  proving  or  disproving  negligence  of  the  defendant  would 
be  misleading. 

.  Arizona  Copper  Co.  v.  Burciaga, Ariz. ,  177  Pacific  29,  p.  31. 

EMPLOYER — LUBILITY  FOR  LOSS  TO  EMPLOYEE — PAYMENT  OF 

DAMAGES — ^MEANING. 

The  liability  for  damages  under  the  Employers'  Liability  Law  of 
Arizona  has  reference  to  and  means  that  the  employer  becomes  obli- 
gated to  pay  to  the  employee  injured  in  an  accident  while  engaged 
in  an  occupation  declai*ed  hazardous,  occurring  without  fault  of  the 
employer,  all  loss  to  the  employee  which  is  actually  caused  by  the 
accident  and  the  amount  of  which  is  ascertainable.  But  the  idea  of 
speculative,  exemplary,  and  punitive  damages  are  excluded  from  the 
meaning  intended  to  be  conveyed  by  the  language  of  the  statute. 

Arizona  Copper  Co.  v.  Burciaga, Ariz. ,  277  Pacific  29,  p.  33. 

CONTRIBUTORY  N  EGLIGENCE — ^DEFENSE — PLEADING. 

An  answer  to  a  complaint  by  a  miner  for  damages  for  injuries 
under  the  Employers'  LiabiUty  Law  of  Arizona  was  not  relied  upon 
as  stating  facts  sufficient  to  set  forth  contributory  negligence  as  a 
defense,  but  the  facts  were  stated  as  being  sufficient  to  constitute 
negligence  on  the  part  of  the  plaintiff  as  the  sole  efficient  and  approxi- 
mate cause  of  his  injuries  and  therefore  a  complete  defense  to  the 
action.    Under  such  an  answer  the  defendant  was  in  no  position  to 
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raise  the  question  of  the  validity  of  the  proviso  found  in  paragraph 
3159  of  the  Arizona  Employers'  Liability  Law  (Civil  Code  1913). 
The  defendant  by  such  answer  did  not  rely  upon  the  proviso  or  upon 
any  right  of  defense  which  conflicts  with  or  is  modified  by  the  proviso. 

Calumet  &  Arizona  Min.  Co.  v.  Chambers, Ariz. ,  176  Pacific  839,  p.  842. 

EFFECT    ON    CONTRIBUTORY    NEGLIGENCE — ^PARTIAL    AND    OOMFLETF. 

DEFENSE. 

Whether  an  employee's  negligence  becomes  an  element  in  actions 
based  upon  the  Employers'  Liability  Law  of  Arizona  depends  upon 
whether  the  defendant  sets  up  negUgence  on  the  part  of  the  plainti^x 
as  contributing  to  the  plaintiff's  injuries  as  a  partial  defense,  or  the 
negligence  of  the  plaintiff  as  the  sole,  proximate,  efficient  cause  of  the 
injury. 

Arizona  Copper  Co.  v.  Burciaga, Ariz. ,  177  Pacific  29,  p.  31. 

CONTRIBUTORY  NEGLIGENCE — PARTIAL  DEFENSE. 

An  employee  working  in  a  smelter  was  injured  in  stepping  back 
from  a  fettling  oar  that  he  believed  was  toppUng  over  upon  him  and 
stepped  into  an  uncovered  hole  in  the  floor.  The  injuries  might  be 
partially  attributable  to  his  lack  of  care  in  failing  to  observe  and 
avoid  the  hole  and  it  might  be  said  that  the  plaintiff's  negligence, 
concurred  with  the  inherent  risks  and  hazards  of  the  employment 
in  causing  the  injuries  complained  of.  But  this  does  not  constitute  neg- 
ligence on  the  part  of  the  plaintiff  such  as  wiU  defeat  a  recovery,  but 
constitutes  contributory  negligence  only  such  as  within  the  contem- 
plation of  the  proviso  in  paragraph  3159  of  the  Employers'  Liability 
Law  of  Arizona  (Civil  Code  1913).  This  proviso  is  only  a  modifi- 
cation of  the  common  law  rule  and  is  constitutionally  vaUd.  The 
right  to  interpose  contributory  negligence  is  not  denied  by  statute, 
but  is  modified,  and  as  modified  is  fully  recognized  as  a  just,  though 
partial,  defense. 

Calumet  &  Arizona  Min.  Co.  v.  Chambers, Ariz. ,  176  Pacific  839,  p.  842. 

PROOF   OF   LOSS — QUESTION   OF   FACT. 

In  an  action  by  a  miner  for  damages  for  injiuies  imder  the  Arizona 
Employers'  LiabiUty  Law  the  plaintiff  must  prove  by  a  preponderence 
of  the  evidence  the  actual  loss  he  sustained  proximately  caused  by 
the  alleged  accident.  Whether  he  suffered  any  loss  and  if  any  what 
loss  he  sustained  are  questions  for  the  jury's  determination  from  a 
consideration  of  all  the  evidence. 

Calumet  A  Arizona  Min.  Co.  v.  Chambera, Aria. ,  176  Pacific  839,  p.  843. 
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INBUSTBXAIi  COMiaSSIONS. 
CONSTnxmONALITY  AND  CONSTRUCmON. 

The  constitution  of  Utah  provides  that  the  right  of  action  to  recover 
damages  for  a  wrongful  death  shall  never  be  abrogated  and  the 
amount  recoverable  shall  not  be  limited.  The  constitution  refers  to 
and  guarantees  the  statutory  remedy  for  wrongful  death.  The  legis- 
lature by  the  Industrial  Commissions  Act  enlarged  the  right  to  com- 
pensation and  it  had  the  right  to  determine  and  to  direct  the  persons 
who  shall  enjoy  the  fruits  of  the  increased  or  enlarged  remedy.  An 
award  in  a  case  based  entirely  upon  the  enlarged  remedy  given  by 
the  Industrial  Act  is  binding  upon  all  persons.  No  rights  guaranteed 
by  the  constitution  are  abridged  or  waived  and  no  limitation  is 
imposed  contrary  to  the  constitution,  since  such  an  award  is  entirely 
outside  and  beyond  the  right  which  is  protected  by  the  constitution. 
True,  an  award  may  be  made  in  a  case  where  the  death  was  in  fact 
caused  by  the  wrongful  act  or  negligence  of  the  employer,  but  an 
applicant  under  the  Industrial  Act  may  ignore  that  fact  and  base  the 
application  on  the  provisions  of  the  act  alone. 

Garfield  Smelting  Co.  v.  Indufitrial  Commiasion, Utah ,  178  Pacific  57, 

p.  60. 

PROCEDURE — RULES  OF   EVIDENCE — HEARSAY. 

The  Industrial  Commissions  Act  of  Utah  provides  that  the  com- 
mission shall  not  be  bound  by  the  usual  common  law  or  statutory 
rules  of  evidence  or  by  any  technical  or  formal  rules  of  procedure 
other  than  as  provided.  For  the  purpose  of  determining  questions 
of  fact  arising  under  the  Industrial  Act  the  commission  in  order  to 
arrive  at  the  truth  may  pursue  any  course  or  method  which  to  it 
seems  best  calculated  to  arrive  at  the  truth  so  long  as  it  does  not 
depart  from  the  provisions  of  the  act;  and  it  may  thus  have  recourse 
to  hearsay  evidence  if  such  evidence  may  lead  to  some  technical 
evidence  which  sheds  light  on  the  ultimate  question  to  be  found  and 
determined.  But  while  the  commission  may  have  recourse  to  hearsay 
evidence  to  assist  it  to  arrive  at  the  real  facts  its  finding  when  made 
must  be  based  on  some  substantial  legal  and  competent  evidence. 
A  finding  based  entirely  on  hearsay  or  other  incompetent  evidence  is 
not  supported  by  substantial  evidence  and  can  not  be  permitted  to 
stand  when  seasonably  and  properly  assailed. 

Garfield  Smelting  Co.  v.  Industrial  Commiasion, Utah ,  178  Pacific  57, 

p.  63. 

ELECTION   BETWEEN   COMPENSATION   AND  DAMAGES — BIGHTS  OF 

MINORS. 

Th»  Industrial  Commissions  Act  of  Utah  provides  for  an  election 
by  heirs  between  compensation  for  death  under  the  act,  or  damages 
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in  an  action  at  law.  The  ri^t  of  action  is  given  regardless  of  whether 
the  heirs  are  minors  or  adults.  The  waiver  provided  for  in  the 
Industrial  Act  is  not  binding  on  an  heir  who  is  not  sui  juris.  Such 
an  heir  is  incapable  of  making  an  election,  and  his  acts;  whatever 
they  may  be,  can  not  constitute  an  election  and  a  waiver  that  binds 
him. 

Garfield  Smelting  Co.  v.  Industrial  Commission, Utah ,  178  Pacific  57, 

p.  60. 

DEATH   ARISING   IN    THE     COURSE    OF    EMPLOYMENT — COMPENSATION. 

Under  the  Industrial  Commissions  Act  of  Utah  an  accident  causing 
death  need  not  be  caused  through  the  wrongful  act  or  negligence  of 
a  mine  operator  or  through  the  wrongful  act  or  negligence  of  one 
for  whom  he  is  responsible.  It  is  sufficient  to  entitle  a  claimant 
under  the  act  to  compensation  if  the  death  resulted  from  an  injiuy 
that  arose  in  the  course  of  the  employment  of  the  deceased,  and  his 
acts  or  negUgence  do  not  constitute  a  bar  to  the  action.  The  action 
is  barred  only  in  case  it  is  shown  that  the  death  was  caused  tlirough 
the  wilful  or  criminal  act  of  the  deceased. 

Garfield  Smelting  Co.  v.  Industrial  Commission, Utah ,  178  Pacific  57, 

p.  60. 

CAUSE   OP   DEATH — RIGHT   TO   TRIAL   BY   JURY. 

The  Industrial  Commissions  Act  of  Utah  gives  an  employee  the 
right  of  trial  by  a  jury  in  case  the  commission  denies  his  claim  for 
compensation  upon  the  ground  *Hhat  the  accident  did  not  arise  out 
of  and  in  the  course  of  the  employment."  Inasmuch  as  the  employee 
is  entitled  to  a  jury  trial  in  case  his  claim  is  denied  upon  the  ground 
that  the  accident  causing  the  injury  did  not  arise  out  of  and  in  the 
course  of  his  employment,  the  employer  must  be  given  the  same  right 
as  otherwise  he  would  be  denied  the  equal  protection  of  the  law. 

Garfield  Smelting  Co.  v.  Industrial  Commission, Utah ,  178  Pacific  67, 

p.  62. 

See  Industrial  Commission  v.  Evans, Utah ,  174  Pacific  825. 

MINOR   HEIRS — DETERMINATION   OF   CAUSE  OF  DEATH. 

Where  a  claim  is  made  for  compensation  for  the  death  of  an 
employee  against  an  employer  which  was  caused  by  an  injury  arising 
in  the  course  of  the  employment,  and  where  the  rights  of  minor 
heirs  are  to  be  determined,  the  question  whether  or  not  the  death 
was  caused  through  the  wrongful  act  or  negUgence  of  the  employer 
or  of  some  one  for  whose  acts  or  neghgence  he  was  responsible,  the 
cause  of  death  must  be  legally  and  judicially  determined,  and  if  it 
be  determined  that  the  death  was  caused  by  the  wrongful  act  or 
neghgence  of  the  employer  then  the  constitutional  provision  pro- 
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hibiting  any  abrogation  of  tbe  right  o'  action  to  recover  damages  for 

wrongful  death  at  once  becomes  effective  and  the  rights  of  the  minor 

heirs  are  protected.     But  if  the  death  was  accidental  or  without  any 

wrong  or  negligence  of  the  employer  then  the  constitutional  rights  of 

the  minor  heirs  are  not  involved  or  affected. 

Garfield  Smelting  Co.  v.  Industrial  Commiflsion, Utah ,  178  Pacific  57, 

p.  61. 

WIDOW   AND  MINOR  HEIRS — WAIVER. 

The  rights  of  minor  heirs  under  the  Industrial  Commissions  Act  of 
Utah  can  not  be  determined  by  the  mother's  application  for  com- 
pensation under  the  act.  Neither  can  she,  by  making  such  an  appU- 
cation,  waive  the  rights  of  the  minor  heirs;  nor  will  she  be  deemed 
to  have  waived  their  rights  unless  such  waiver  is  made  in  a  judicial 
proceedings  and  in  a  manner  known  to  the  law  affecting  the  rights  of 
minors. 

Garfield  Smelting  Co.  v.  Industrial  CommiaBion, Utah ,  178  Pacific  57, 

pp.  61,  62. 

APPLICATION   TO  MINOR   HEIRS — INVALID   IN   PART. 

The  Industrial  Commissions  Act  of  Utah  in  so  far  as  it  provides 
compensation  in  cases  where  the  death  was  caused  by  the  wrongful 
act  or  negligence  of  the  employer  and  where  it  assumes  to  limit  the 
damages  in  such  cases  and  attempts  to  impose  a  waiver  on  the  rights 
of  minor  heirs,  or  the  doctrine  of  election,  is  invalid,  but  this  invalid 
part  does  not  affect  the  other  provisions  of  the  act  nor  does  it  affect 
the  provisions  of  the  act  in  cases  where  the  death  was  purely  acci- 
dental. 

Garfield  Smelting  Co.  v.  Industrial  Commifision, Utah ,  178  Pacific  67, 

p.  62. 

AWARD  TO   MINORS — WAIVER  OF   CONSTITUTIONAL   RIGHTS. 

The  Industrial  Commission  can  not  legally  make  an  award  which 
is  binding  on  minor  heirs  unless  they  have  waived  their  constitutional 
rights  in  conformity  with  law,  and  the  commission  should  not  make 
an  award  in  such  cases  until  the  rights  of  the  heirs  have  been  judicially 
determined  and  their  waiver  has  been  obtained  in  a  proper  judicial 
proceeding.  If  that  has  not  been  done,  no  employer  could  safely  pay 
an  award  made  by  the  commission  until  the  general  statute  o'*  limi- 
tations had  fully  run.  But  where  it  is  determined  or  where  it  is 
admitted  that  the  death  was  not  due  to  the  wrongful  act  or  negU- 
gence  of  the  mine  operator,  but  was  entirely  accidental,  then  the 
constitutional  rights  of  the  minors  are  not  involved  or  affected  and 
no  waiver  is  essential. 

Garfield  Smelting  Co.  v«  Industrial  Commiaaion, Utah ,  178  Pacific  57, 

p.  60. 
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WAITER  OF  ACTION   FOB  DAMAGES. 

The  statute  of  Utah  provides  that  the  right  of  action  to  recover 
damages  for  wrongful  death  shall  never  be  abrogated.  The  Indus- 
trial Commissions  Act  provides  that  heirs  may  elect  to  sue  in  actions 
at  law  or  recover  under  the  Industrial  Commissions  Act.  The  power 
thus  given  heirs  to  elect  to  sue  for  damages  or  receive  compensation 
under  the  act  is  binding  on  adult  heirs  after  an  election  has  been 
made,  and  an  award  made  by  the  commission  pursuemt  to  such 
election  is  not  without  jurisdiction  and  is  not  void.  But  in  so  far  as 
the  Industrial  Commissions  Act  of  Utah  attempts  to  limit  the  amount 
of  damages  in  case  of  death  which  arises  in  the  course  of  the  employ- 
ment of  the  deceased  and  which  was  caused  by  the  wrongful  act  or 
negligence  of  the  employer,  and  in  so  far  as  the  act  attempts  to 
enforce  a  waiver  against  minor  children  and  in  limiting  the  amount 
of  recovery  as  against  them  in  the  face  of  the  constitutional  pro- 
vision, it  is  invalid  and  not  enforceable  against  such  minor  children. 

Garfield  Smelting  Co.  v.  Industrial  Commission, Utah ,  178  Pacific  57, 

p.  60. 

WORKMEN'S  COMPENSATION  ACT. 

CONSTITUTIONALITY  OF  TEXAS   ACT. 

The  Workmen's  Compensation  Act  of  Texas  is  not  unconstitutional 
because  it  is  compulsory  as  to  an  employee  and  takes  from  him  his 
common-law  remedy  at  the  option  of  his  employer. 

Batflon-Milholm  Co.  v.  Faulk,  Tex.  Civ.  App.  ,  209  Southwestern  837, 

p.  839. 

CONSTrrUTIONALITY  OF  STATUTE — ^REGULATION  OF  USE  OF  EXPLOSIVES. 

The  statute  of  Kansas  (General  Statutes  1915,  section  6326)  makes 
it  unlawful  to  use  dynamite  or  other  detonating  explosives  in  the 
preparation  of  blasts  or  shots  in  any  coal  mine  in  the  Stat«,  except 
under  rules  and  regulations  agreed  upon  between  the  mine  operators 
and  the  miners  and  approved  by  the  State  mine  inspector  and  that 
the  rules  regulating  the  use  shall  be  in  writing.  This  act  is  not 
unconstitutional  because  it  gives  to  mine  operators  and  miners  the 
power  to  make  rules  and  regulations  for  the  use  of  dynamite  in  coal 
mines  if  such  rules  and  regulations  are  approved  by  the  State  mine 
inspector. 

Richards  v.  Fleming  Coal  Co., Kans. ,  179  Pacific  380,  p.  381. 

LEGISLATIVE   POWER — ^DEPRIVINO   WORKMEN  OF  RIGHT  TO   SUE. 

The  legislature  had  the  undoubted  power  to  take  away  entirely 
the  right  of  an  injured  employee  to  sue  at  common  law,  and  it  was 
clothed  with  equal  authority  to  take  it  away  upon  such  conditions 
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as  it  saw  fit  to  employ  and  to  require  the  employer  not  only  to 
become  a  subscriber  within  t^e  specified  meaning  of  that  term  but 
also  to  give  the  prescribed  notice  before  he  could  shut  an  employee 
who  otherwise  possessed  the  right  to  sue  off  from  the  right  to  hale 
him  into  court  in  a  suit  for  damages. 

Bataon-Mflholm  Co.  v.  Faulk, Tex.  Civ.  App. ,  209  Southwestern  837, 

p.  841. 

PURPOSE   AND   CONSTRUCTION — ACCEPTANCE   BY   EMPLOYERS. 

The  Texas  Workmen's  Compensation  Act  is  a  pubUc  one  with 
incidental  benefits  to  the  wageworkers  as  a  class  in  that  it  provides 
for  compensation  for  aU  injuries  received  by  them  in  the  course  of 
their  employment  without  regard  to  the  fault  of  the  person  causing 
the  injury.  The  act  provides  for  payment  of  compensation  out 
of  a  fund  which  is  created  by  contribution  from  employers  in  the 
way  of  premiums  paid  for  policies  of  insurance.  In  order  to  afford 
relief  to  injured  employees  and  to  their  dependents,  it  is  necessary 
that  these  contributions  should  be  readily  and  speedily  made,  and 
this  result  can  be  better  obtained  by  voluntary  action  on  the  part  of 
employers  rather  than  involuntary  obedience  to  a  direct  command. 
In  order  to  induce  the  employers  to  accept  the  provisions  of  the  act 
and  to  make  the  acceptance  voluntary,  he  was  deprived  of  all  common- 
law  defenses  if  he  refused  to  accept  its  provisions  and  stripped  of  his 
common-law  rights,  thereby  bringing  to  pass  the  same  result  that  the 
act  might  have  compelled  by  direct  command. 

Batson-Milholm  Co.  v.  Faulk, , Tex.  Civ.  App. ,  209  Southwestern  837, 

p.  841. 

ADMINISTBATION — DISCRETION   BY   COMPENSATION   BOARD. 

It  was  the  purpose  of  the  legislature  of  Pennsylvania  to  vest  those 
who  administered  the  Workmen's  Compensation  law  with  broad 
discretion  in  the  ascertainment  of  facts. 

Jeneen  v.  Atlantic  Refining  Co., Pa. ,  105  Atlantic  545,  p.  546. 

ELECTIVE   FEATURE — PRESUMPTION — ^PLEADING LIMITATION. 

A  complaint  in  an  action  by  an  injured  miner  for  damages  con- 
tained no  allegation  that  the  parties  had  elected  not  to  operate  under 
the  Workmen's  Compensation  Act.  The  Workmen's  Compensation 
Act  expressly  provides  that  every  employer  included  shall  be  con- 
clusively presumed  to  be  subject  to  the  act.  After  two  years  or 
more  had  elapsed  from  the  date  of  the  injury  the  plaintiff  amended 
his  complaint  by  inserting  an  allegation  to  the  effect  that  before  the 
injury  the  defendant  had  elected  not  to  operate  under  the  Workmen's 
Compensation  Act.     The  amendment  changed   the  nature   of   the 
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actioii  and  made  it  subject  to  the  two-year  statute  of  limitations  and 
barred  a  recovery. 

Davis  V.  St.  Paul  Coal  Co., III. ,  121  Northeastern  181. 

FAILURE  OF   EMPLOYER  TO   NOTIFY  EMPLOYEES. 

The  Workmen's  Compensation  Act  of  Texas  (Acts  1913)  requires 
employers  who  become  subscribers  to  give  notice  to  all  employees 
that  he  has  arranged  with  the  insurance  association  for  payment  of 
compensation  for  injuries.  The  failure  of  an  employer  to  give  the 
required  notice  relieves  him  of  the  statutory  protection  and  an  injured 
employee  may  sue  as  for  common-law  negUgence. 

Batson-Milholm  Co.  v.  Faulk, Tex.  Civ.  App. ,  209  Soutbweetem  837, 

p.  839. 

See  Farmere  Petroleum  Co.  v.  Shelton,  Tex.  Civ.  App.  ,  202  South- 
western 194. 

NOTICE  BY  EMPLOYER — RIGHT  OP  EMPLOYEE  TO  SUB. 

The  notice  to  be  given  by  the  employer  as  provided  by  the  Texas 
Workmen^s  Compensation  Act  is  not  a  condition  precedent  before 
bringing  an  employee  within  the  terms  of  the  act.  The  giving  of 
the  notice  is  not  necessary  to  starting  the  statute  in  operation  as 
between  employer  and  employee  i'  the  employer  has  otherwise 
availed  himself  of  the  provisions  of  the  statute;  but  the  performance 
by  him  of  the  aflfcmative  act  of  becoming  a  subscriber  by  payment 
of  the  specified  premium,  required  of  the  employer,  without  any  act 
on  the  part  of  the  employee,  puts  the  statute  into  effect  and  covers 
the  employee,  except  that  the  one  who  before  had  that  right  is  not 
thereby  deprived  of  his  still  subsisting  privilege  of  suing  for  damages 
unless  and  until  the  notice  required  is  also  met  by  the  employer. 

Batson-Milholm  Co.  v.  Faulk,  Tex.  Civ.  App.  ,  209  SouthT^estern  837, 

p.  841. 

APPLICATION  OP   STATUTE   TO   SHOT   FIRERS. 

A  shot  firer  in  a  strip-pit  coal  mine  comes  within  the  provisions  of 
the  statute  of  Kansas  that  makes  it  unlawful  for  any  person  engaged 
in  coal  mining  to  use  dynamite  in  the  preparation  of  any  blast  or 
shot  in  a  coal  mine  within  the  State  except  on  conditions  prescribed. 

Richards  v.  Fleming  Coal  Co., Kans. ,  179  Pacific  380,  p.  382. 

PROOF  OF   INJURY   OR   DEATH — CIRCUMSTANTIAL  EVIDENCE. 

The  fact  of  an  injury  or  death  and  that  such  injury  or  death 
occurred  in  connection  with  the  employment  within  the  meaning  of 
the  Illinois  Workmen's  Compensation  Act  may  be  shown  by  circum- 
stantial evidence. 

Smith-Lohr  Coal  Min.  Co.  v.  Industrial  Commisaion,  111.  121  North- 

easteru  231,  p.  232. 
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BECOVEBT  FOR   INJURIES. 

A  shot  firer  employed  in  a  strip-pit  coal  mine  and  using  dynamite 
in  the  preparation  of  a  blast  in  violation  of  the  statute  of  Kansas 
can  not  recover  damages  for  injuries  sustained  by  him  in  the  explosion 
of  dynamite  with  which  he  was  working  where  it  was  necessary  for 
him  to  prove  its  iUegaUty  as  a  part  of  his  cause. 

Richards  v.  Fleming  Coal  Co., Kans. ,  179  Pacific  380,  p.  382. 

OOKFENSATION  PERIOD — INSTANTANEOUS   DEATH. 

Under  the  Workmen^s  Compensation  Act  of  Pennsylvania  (act  of 
June  2,  1915,  arts.  3  and  4),  where  an  accident  resulted  in  the  instan- 
taneous death  of  a  miner,  the  period  of  compensation  did  not  begin 
to  run  until  14  days  after  his  death. 

Rakie  v.  Jefferson  &  Clearfield  Coal  &  Iron  Co., Pa. ,  105  Atlantic  638, 

p.  639. 

CONTINUOUS  EMPLOYMENT — ^AVERAGE   EARNINGS. 

Average  daily  earnings  may  be  determined  by  adding  together  the 

actual  earnings  received  during  the  period  and  after  making  the 

deductions  required  by  the  act,  the  remainder  to  be  divided  by  the 

number  of  days  in  the  period,  less  Sundays,  legal  holidays,  and  half 

holidays,  and  days  the  employee  was  prevented  from  working  by 

sickness  or  through  no  fault  of  his  own,  in  order  to  find  the  average 

wage  for  a  working  day. 

Jensen  v.  Atlantic  Refining  Co., Pa. ,  105  Atlantic  545,  p.  546. 

Rakie  v.  Jefferson  k  Clearfield  Coal  &  Iron  Co., Pa. ,  105  Atlantic  638» 

p.  $39. 

WORKING   DAY — DEFINED  BY   COMPENSATION   BOARD. 

The  Workmen's  Compensation  Act  of  Pennsylvania  did  not  define 
a  "working  day."  The  compensation  board  under  the  authority 
conferred  upon  it  provided  that  "working  days"  shall  mean  the  total 
number  of  daj^  in  a  period  of  employment  covered  according  to  the 
calendar,  less:  (a)  Simdays,  G>)  legal  hohdays,  (c)  half  hoUda3^  each 
week,  (d)  days  the  employee  was  prevented  from  working  through 
no  fault  of  his  own.  The  number  of  days  that  an  employee  was  sick 
within  the  employment  period  may  be  deducted  as  included  within 
the  phrase  "  through  no  fault  of  his  own." 

Jensen  v.  Atlantic  Refining  Co., Pa. ,  105  Atlantic  545,  p.  546. 

Rakie  v.  Jefferson  &  Clearfield  Coal  &  Iron  Co., Pa. ,  105  Atlantic  638, 

p.  639. 

WORKING  DAY — MINE   CLOSED  BY  LABOR  DISPUTE. 

In  determining  the  number  of  working  days  of  a  miner  for  the  pur- 
pose of  computing  his  average  earnings,  the  number  of  days  that  the 
mine  was  closed,  due  to  a  labor  dispute,  must  be  deducted  from  the 
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entire  number  of  calendar  days,  as  the  miner's  idleness  during  these 

days  was  not  due  to  any  fault  of  his  own. 

Rakie  v.  Jefferson  &  Clearfield  Coal  A  Iron  Co., Pa. ,  105  Atlantic  638, 

p.  639. 

ALLOWANCE   FOR  HOSPITAL  CHARGES — ^IfAXUnTM  AMOUNT. 

The  Workmen's  Compensation  Act  of  Illinois  provides  that  compen- 
sation for  an  injury  not  resulting  in  death  shall  include  a  sum  not 
exceeding  $200  for  medical,  surgical,  and  hospital  services,  but  for  a 
period  not  longer  than  eight  weeks.  A  payment  of  a  greater  amount 
and  for  a  longer  time  must  be  regarded  as  having  been  made  gratui- 
tously or  in  the  expectation  of  saving  the  life  of  the  employee  and 
reducing  the  total  compensation  for  which  the  employer  would 
eventually  be  liable,  but  otherwise  the  amount  can  not  be  allowed  as 
a  deduction  in  the  absence  of  an  agreement. 

Crescent  Coal  Co.  v.  Industrial  Commission, 111. ,  121  Northeuftem  171. 

DISTRIBUTION  OF  AWARD — ^AUTHORirY  TO  MAKE. 

The  Workmen's  Compensation  Act  of  IlUnois  provides  that  in  case 

of  volimtary  payment  by  the  employer  the  compensation  may   be 

paid  either  to  the  personal  representative  of  the  deceased  or  to  his 

beneficiaries,   and   distributions  by  the  personal  representative,    if 

paid  to  him,  shall  be  on  the  order  of  the  court  appointing  him.     This 

statute  apphes  only  in  cases  where  the  employer  volxmtarily  pays 

the  compensation  to  the  personal  representative;  but  if  there  is  a 

hearing  and  compensation  is  fixed  by  the  Industrial  Commission  it 

must  determine  who  is  entitled  to  the  compensation  before  it   can 

determine  the  amount,  and  in  such  case  the  probate  court  has  no 

jurisdiction  to  determine  who  is  entitled  to  an  award  made  by  the 

Industrial  Commission. 

Smith-Lohr  Coal  Min.  Co.  v.  Industrial  Commission,  111. ,  121  North- 

eastern  231,  p.  234. 

POWER  OF  COURT  TO   REVIEW  EVIDENCE. 

Where  the  Industrial  Commission  has  made  an  award  for  the  death 

of  a  miner  under  the  Illinois  Workmen's  Compensation  Act  (Hurds 

Revised  Stats.  1917,  chap.  48),  a  court  in  reviewing  the  evidence  is 

not  authorized  to  pass  upon  its  weight,  but  can  go  no  further  than 

to  see  if  there  is  any  evidence  tending  to  show  that  the  death  arose 

out  of  and  in  the  course  of  the  deceased  miner's  employment. 

Smith-Lohr  Coal  Min.  Co.  v.  Industrial  Commission,  111.  ,  121  North- 
eastern 231,  p.  232. 

See  Big  Muddy  Coal  Co.  v.  Industrial  Commission,  279  lU.  235,  116  Northeast- 
em  662, 
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AGTIONS-PLBADma  AND  PBOOF  OF  NBQLIGBNOB. 
PROOF  INSUFFICIENT — COUKT  DIBECTINQ  VERDICT. 

In  an  action  by  a  miner  for  damages  for  injuries  received  in  the 
mining  operations  due  to  the  alleged  negUgence  of  the  mine  operator 
the  court  may  direct  a  verdict  for  the  defendant  where  the  evidence 
of  negligence  on  which  recovery  was  sought  was  so  indefinite  and 
uncertain  as  not  to  warrant  a  verdict  thereon. 

Bama  v.  Gleaaon  Coal  db  Coke  Co., W.  Va. ,  98  Southeaetem  168,  p.  161. 

AVERMENT  OF  FACTS  SHOWING  DUTY. 

It  is  not  sufficient  in  an  action  by  a  miner  against  a  mine  operator 
for  damages  for  injuries  to  allege  that  it  was  the  duty  of  the  mine 
operator  to  do  certain  things,  but  the  pleading  must  allege  facts  from 
which  the  law  will  raise  the  duty  on  the  part  of  the  mine  operator. 

New  Staunton  Coal  Co.  v.  Fromm, 111. ,  121  Northeastern  594,  p.  595. 

OENERAL  ALLEGATIONS   OF  NEGLIGENCE — NATURAL  CAUSES. 

In  an  action  for  the  death  of  a  miner  the  negligence  of  the  operator 
as  alleged  consisted  in  laying  the  mine  tracks  so  close  together  that 
loaded  cars  would  not  pass  empty  cars  on  a  sidetrack  without  inter- 
ference, and  that  the  miner  was  killed  by  reason  of  a  loaded  car 
striking  an  empty  car  and  driving  it  against  him.  The  specific  thing 
which  caused  the  cars  to  interfere  was  not  alleged  and  was  probably 
not  known  to  the  complainant;  but  it  was  not  the  essential  thing  so 
long  as  the  cause  was  natural,  usual,  and  ordinary  and  which  could 
and  should  have  been  obviated  in  laying  the  tracls. 

Johnson  v.  Silver  King  Conaol.  Min.  Co., Utah ,  179  Pacific  61,  p.  65. 

ALLEGATIONS  OF  NEGLIGENCE — PROBABLE  ACTS   INCLUDED. 

In  an  action  for  damages  for  the  death  of  a  miner  the  complaint 
averred  negligence  on  the  part  of  the  mine  operator  in  laying  and 
maintaining  the  tracks  in  a  timnel  so  close  together  that  loaded  cars 
on  the  main  track  would  not  pass  empty  cars  on  the  sidetrack  without 
coming  in  collision.  It  also  averred  that  the  miner  was  killed  as  a 
result  of  such  negUgence  by  reason  of  a  loaded  car  striking  an  empty 
car  and  driving  it  against  the  miner.    This  aUegation  of  negligence 
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was  sufiSciently  broad  to  include  any  collision  that  might  result 
either  from  the  fact  that  the  tracks  were  so  close  together  that  the 
cars  would  without  other  cause  coUide,  or  that  they  might  collide  by 
the  tilting  of  the  track  or  by  a  rock  falling  on  the  track  and  causing 
a  car  to  tilt,  or  by  the  moving  of  the  main  track  under  the  weight  of 
the  loaded  cars,  or  by  the  speading  of  the  rails,  and  if  any  one  or  ail 
of  these  causes  were  as  likely  to  have  caused  the  cars  to  interfere  in 
passing  as  that  the  interference  was  caused  by  the  tracks  being  laid 
too  close  together  to  permit  cars  to  pass  without  interference,  then 
the  allegation  of  negligence  included  all  these.  In  laying  the  tracks 
ordinary  prudence  required  that  the  things  enimierated  be  kept  in 
mind,  as  these  things  were  liable  to  occur  at  any  time. 

Johnson  v.  Silver  King  Gonsol.  Min.  Co., Utah ,  179  Paci&c  61,  p.  64. 

PLEADING  AND  PBOOF — VARIANCE — PROOF  INSUFFICIENT. 

A  complaint  in  a  miner's  action  for  damages  for  injuries  alleged 
that  the  defendant  operator  was  negUgent  in  failing  to  clean  up  a 
fall  and  in  negligently  failing  to  furnish  a  helper  to  assist  the  plaintiff 
to  clean  up  and  remove  a  fall  and  by  reason  of  which  the  plaintiff 
was  injured,  and  that  the  defendant  operator  was  negligent  in  failing 
to  remove  the  debris  or  obstruction  caused  by  the  fall  of  earth  or 
coal  in  his  mine  chamber.  The  plaintiff's  own  evidence  on  the  trial 
of  the  case  showed  that  the  d6bris  and  obstruction  was  entirely 
removed  before  the  plaintiff  received  the  injury  of  which  he  com- 
plained, and  that  at  the  time  he  was  injured  his  room  was  in  a  normal 
condition,  and  at  that  time  he  had  the  right  to  perform  his  work  as 
he  pleased,  and  at  the  time  of  the  injury  he  was  mining  under  the 
coal  with  a  pick  and  the  removal  of  the  dirt  from  under  it  caused  the 
coal  to  come  down,  resulting  in  the  injury  complained  of.  The  alle- 
gations of  negligence  were  not  supported  by  the  proof,  and  the  f ailxu'e 
to  remove  the  d6bris  or  fall  was  not  the  proximate  cause  of  the  injury. 

Haney  v.  Texas  &  Pacific  Coal  Co., Tex.  Civ.  App. ,  207  Southwestern  375, 

p.  381. 

AMENDMENT   OF   PLEADING — STATUTE    OP   LIMITATIONS, 

Where  an  original  declaration  or  complaint  for  damages  for  injuries 
to  a  miner  caused  by  the  alleged  negligence  of  the  mine  operator 
states  a  cause  of  action,  though  imperfectly  and  defectively,  subse- 
quent amendments  filed  after  the  statute  of  limitations  has  nm  will 
not  be  barred  by  the  statute  if  the  amendments  amount  to  no  more 
than  a  restatement  in  a  different  or  better  form  of  the  cause  of  action 
originally  declared  upon. 

New  Stounton  Coal  Co.  v.  Fromm, 111. ,  121  Northeastern  694,  p.  69ft, 
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AMENDMENT   OP  PLEADING — STATUTE   OP  LIMITATIONS. 

A  complaint  in  a  common-law  action  by  a  miner  for  damages  on 
the  ground  of  the  alleged  negligence  of  the  operator  for  injuries  con- 
tained no  allegation  that  the  defendant  had  elected  to  operate  under 
the  Workmen's  Compensation  Act  of  Illinois.  The  act  provides  that 
mine  operators  shall  be  conclusively  presumed  to  be  subject  to  the 
act  unless  the  contrary  is  made  to  appear.  After  a  demiuTer  was 
sustained  to  the  complaint  and  after  more  than  two  years  from  the 
date  of  the  accident  the  complainant  amended  his  complaint  by 
inserting  an  allegation  to  the  effect  that  the  defendant  mine  operator 
had  elected  not  to  accept  the  provisions  of  the  Workmen's  Compen- 
sation Act.  This  amendment  changed  the  nature  of  the  action  and 
made  it  subject  to  the  two-year  statute  of  limitations. 

Davis  V.  St.  Paul  Coal  Co., 111. ,  121  Northeaetem  181. 

ELEMENTS   OF   NEGLIGENCE. 

In  an  action  by  a  miner  against  a  mine  operator  for  damages  for 
injuries  on  the  ground  of  negligence  it  is  necessary  to  allege  and 
prove:  (1)  The  existence  of  a  duty  on  the  part  of  the  mine  operator 
to  protect  the  miner  from  the  injury  of  which  he  complains,  (2)  the 
failure  of  the  mine  operator  to  perform  that  duty,  and  (3)  an  injury 
to  the  miner  resulting  from  such  failure. 

New  Staunton  Coal  Co.  v.  Fromm, 111. ,  121  Northeaetem  594,  p.  596. 

SUFFICIENCY  OP   EVIDENCE. 

A  motor  helper  on  an  underground  ore  train  was  injured  while 
standing  on  the  running  board  in  the  performance  of  his  duties. 
He  alleged  negligence  in  operating  the  locomotive  without  a  head- 
light and  with  a  defective  running  board,  and  in  traveling  at  a  dan- 
gerous rate  of  speed,  and  in  piling  timbers  so  near  the  track  that 
insufficient  space  was  left  for  the  locomotive  to  pass.  The  jury  was 
warranted  in  finding  that  the  place  where  the  accident  occurred  was 
not  a  reasonably  safe  one,  or  that  the  mine  operator  was  negligent 
in  failing  to  furnish  an  adequate  running  board  or  an  adequate  head- 
light on  the  motor,  or  that  its  train  was  moving  at  an  excessive  rate 
of  speed  at  the  time  of  the  accident,  and  that  the  situation  of  timber 
in  close  proximity  to  the  track  was  an  extraordinary  risk  unknown 
to  the  employee  and  a  danger  concealed  from  him  and  one  that  could 
have  been  known  to  the  operator  by  the  use  of  ordinary  care. 

Inspiration  Consol.  Copper  Co.  v.  Lindley, Ariz. ,  177  Pacific  24,  p.  26. 

EVIDENCE   EQUALLY  BALANCED. 

In  an  action  by  a  miner  for  damages  for  injuries  caused  by  the 
alleged  iiegligeRce  of  the  mine,  operator  it  is  not  improper  to  leave 
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the  matter  with  the  jury  where  the  evidence  was  equally  consistent 
with  the  existence  and  the  nonexistence  of  the  negligence  charged, 
as  in  such  case  the  plaintifiF  has  failed  to  establish  the  alleged  negli- 
gence by  a  preponderance  of  the  evidence. 

Connors- Weyroan  Steel  Co.  v.  Kilgore, Ala. ,  80  Southern  4M,  p.  455. 

OPINION   EVIDENCE   OF   NONEXPERTS. 

In  an  action  by  a  miner  for  damages  for  injuries  received  in  the 
course  of  the  mining  operations  the  opinion  of  the  plaintiflF  to  the 
effect  that  if  he  had  been  permitted  to  lay  the  track  in  the  manner 
he  desired  he  would  not  have  received  the  injuries  was  not  admissible 
in  evidence.  Nonexpert  witnesses  are  not  permitted  to  give  an 
opinion  on  a  matter  where  from  the  facts  stated  the  jury  is  as  compe- 
tent as  the  witness  to  form  an  opinion. 

Bama  v.  Gleason  Coal  &  Coke  Co., W.  Va. ,  98  Southeastern  158,  p.  159. 

PROOF   INSUFFICIENT. 

The  evidence  in  an  action  for  the  deatb  of  a  miner  for  the  alleged 
negligence  of  the  mine  operator  showed  that  the  roof  of  the  miner's 
working  place  was  properly  propped^  and  the  mine  boss  inspected 
the  place  about  two  hours  before  the  accident  occurred  and  discov- 
ered no  indications  of  danger,  and  there  was  no  evidence  to  show 
any  dangerous  condition  in  the  roof,  and  the  evidence  showed  no 
indication  of  the  presence  of  a  loose  rock  or  of  danger  from  the  roof 
falling.  The  evidence  showed  that  the  rock  that  did  fall  and  kill  the 
miner  broke  out  and  fell  when  the  miner  picked  away  the  coal  that 
supported  the  end  extending  into  the  working  face.  This  evidence 
wholly  failed  to  sustain  the  allegation  of  negligence  on  the  part  of  the 
mine  operator. 

Snapp  V.  Steinbaugh, Ind. ,  121  Northeastern  81. 

ADMISSIONS   IN   PLEADING — EFFECT   ON    WEIGHT   OF   EVIDENCE. 

In  an  action  by  a  miner  for  damages  for  injuries  he  alleged  in  one 
paragraph  of  his  complaint  that  the  injury  complained  of  was  caused 
by  the  negligence  of  fellow  servants;  the  other  paragraph  souglit  to 
recover  damages  on  the  ground  of  the  negligence  of  the  mine  operator. 
The  first  paragraph  of  the  complaint  was  dismissed  and  the  cause 
tried  on  the  second.  The  defendant,  the  mine  operator,  introduced 
in  evidence  the  paragraph  so  dismissed  as  an  admission  on  the  part 
of  the  plaintiff  that  his  injury  was  caused  by  the  negligence  of  fellow 
servants,  but  the  court  trying  the  cause  found  for  the  plaintiff  and 
that  the  injuries  complained  of  were  caused  by  the  negligence  of  the 
mine  operator.  The  court,  on  appeal,  can  not  say  that  the  admission 
in  the  pleading  conclusively  destroyed, the  plaintiff's  cause  of  action 
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on  the  second  paragraph  but  must  conclude  that  there  was  substan- 
tial testimony  to  uphold  the  finding  of  the  trial  court. 

Forlow  V.  Athletic  Min.  &  Smelting  Co., Mo.  App. ,  209  Southweetem  117» 

p.  120. 

PROOF   OF   NEGLIGENCE — EXPERT  TESTIMONY. 

The  true  test  of  the  admissibility  of  testimony  as  to  the  condition 
of  entries  in  a  mine,  tracks,  and  mine  cars  is  not  whether  the  subject 
matter  is  common  or  uncommon,  or  whether  many  persons  or  few 
have  some  knowledge  of  the  matter,  but  the  question  is  whether  the 
witnesses  offered  as  experts  have  any  peculiar  knowledge  or  experience 
not  common  to  the  world  which  renders  their  opinion,  based  on  such 
knowledge  or  experience,  any  aid  to  a  court  or  jury  in  determining  the 
questions  at  issue. 

National  Fuel  Co.  v.  McNulty, Colo. ,  177  Pacific  979,  p.  981. 

PAILHRE   OP  PROOF — ^PEREMPTORY   INSTRUCTION — ^PRESUMPTION. 

The  trial  of  an  action  for  damages  for  the  death  of  a  miner  pro- 
ceeded on  tlie  merits  and  a  peremptory  instruction  was  given  the 
jury  to  return  a  verdict  for  the  defendant.  On  appeal,  in  the  abeenoe 
of  a  bill  of  exceptions  containing  ihe  evidence,  it  will  be  presumed 
that  such  peremptory  charge  was  given  because  of  the  failure  of  the 
evidence  to  support  the  complaint. 

Black  v.  Slofls-Sheffield  Steel  &  Iron  Co., Ala. ,  80  Southern  794. 

ACCIDENT   NO   PRESUMPTION   OF   NEGLIGENCE. 

It  is  a  general  rule  that  the  happening  of  an  accident  carries  with 
it  no  presumption  of  negligence  on  the  part  of  the  employer. 

Johnson  v.  Silver  King  Consol.  Min.  Co., Utah ,  179  Pacific  61,  p.  64. 

DEATH   FROM   INHALING   NATURAL   GAS — FAILURE   TO   WARN. 

A  minor  19  years  of  age,  without  experience  in  working  on  oil  and 
gas  wells,  employed  as  a  roustabout,  was  ordered  to  build  a  platform 
around  the  casing  of  a  well  where  the  gas  was  escaping  beneath  the 
floor  of  the  rig  for  the  purpose  of  holding  earth  that  was  to  bo  thrown 
and  packed  around  the  casing.  He  proceeded  with  the  work  and 
later  was  found  lying  face  downward  on  the  floor  of  the  rig  dead. 
On  the  day  before  he  had  been  twice  overcome  by  gas  but  each  time 
after  being  revived  returned  to  his  work.  The  natural  gas  contained 
carbon  dioxide,  or  choke  damp,  and  carbon  monoxide,  or  fire  damp, 
and  the  choke  damp,  by  reason  of  its  greatex  density,  remains  closer 
to  the  earth  and  produces  instant  death,  while  the  fire  damp  produces 
death  by  a  much  slower  process.  The  evidence  was  suflicient  from 
which  a  jury  might  have  reasonably  inferred  that  the  deceased  while 
stooping  down  to  measure  th^- floor  of  the  rig  for  the  purpose  of 
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ascertaining  the  dimensions  of  the  platform  which  he  was  to  con- 
struct beneath  it  came  in  contact  with  the  strata  of  choke  damp  which 
caused  his  instant  death.  The  evidence  was  also  sufficient  to  justify 
the  inference  on  the  part  of  the  jury  that  the  operating  company 
was  negligent  in  failing  to  instruct  and  warn  the  deceased  of  the  danger 
from  inhaling  the  gas. 

Silurian  Oil  Co.  v.  Morrell, Okla. ,  176  Pacific  964,  p.  966. 

See  Cash  v.  Kansas  Oil  Refining  Co., Kans. ,  176  Pacific  980. 

OPERATION  OF  HOIST — INJURY — BURDEN  OF  PROOF. 

In  an  action  by  a  miner  for  injuries  a  complaint  was  sufficient, 
which  averred  that  the  defendant  operated  a  mine  and  that  the 
plaintiff  and  other  miners  were  lowered  through  a  shaft  into  the 
mine  by  means  of  a  hoist  operated  with  a  steel  cable  attached  to  a 
large  steel  tub  or  cage;  that  while  the  plaintiff,  with  others,  was 
being  lowered  into  the  mine  by  means  of  the  hoisting  machinery  the 
agents  and  servants  of  the  mine  operator,  who  were  in  the  exclusive 
control  of  the  hoisting  apparatus,  so  negligently  conducted  the  oper- 
ations that  the  tub  or  cage  was  caused  to  descend  the  shaft  at  an 
excessive  and  dangerous  speed,  and  it  was  caused  thereby  to  strike 
the  bottom  of  the  shaft  with  great  force  and  violence,  by  reason  of 
which  the  plaintiff  was  injured.  These  allegations  were  sufficient  to 
cast  upon  the  mine  operator  the  burden  of  showing  freedom  from 
negligence  under  the  maxim  res  ipsa  loquitur. 

Daugherty  v.  Neoeho-Granby  Min.  Co., Mo.  App. ,  207  Southwestern  253, 

p.  254. 

BELATION  OF  HASTBB  AND   SBBVANT. 

RELATION   AND  LIABILITY — QUESTION   OF  FACT. 

« 

Whether  or  not  the  relation  of  master  and  servant  exists  is,  under 
an  issue  of  master  and  servant,  a  question  of  fact  to  be  submitted  to 
the  jury. 

Connors- Weyman  Steel  Co.  v.  Kilgore, Ala. ,  80  Southern  454. 

PROOF  OF   RELATION — BURDEN — PEREMPTORY   INSTRUCTION. 

In  an  action  by  a  miner  for  damages  for  injuries  caused  by  a  faD 
from  the  roof  of  the  mine,  where  there  was  some  controversy  as  to 
whether  the  plaintiff's  direct  employer  and  the  plaintiff  were  under 
the  control  and  in  the  employ  of  the  defendant,  it  was  error  for  the 
court  to  give  a  peremptory  instruction  to  the  effect  that  the  com- 
plainant was  the  defendant's  servant  without  requiring  the  jury  to 
accept  and  believe  the  plaintiff's  evidence,  although  it  was  undisputed 
on  this  particular  point. 

Woodward  Iron  Co.  v.  Cooper, Ala. ,  80  Southern  804,  p.  805. 
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PROOF  AND  RIGHT  OF  RECOVERY. 

Unless  the  relation  of  employer  and  employee  exists  at  the  time 
of  an  injury  or  the  death  of  an  employee  there  can  be  no  recovery. 
But  this  relation  may  be  proved  by  facts  and  circumstances,  and  the 
mode  of  payment  of  the  wages  of  the  employee  is  a  circumstance  in 
solving  the  question  of  whether  the  relation  of  master  and  servant 
exists,  but  it  is  not  conclusive.  So  the  furnishing  of  tools  and  appli- 
ances for  work  are  circumstances  that  may  be  considered  in  determin- 
ing whether  the  relation  exists. 

Standard  Oil  Co.  v.  Allen, Ind.  App. ,  121  Northeastern  329,  p.  332. 

BURDEN  OF  PROOF  ON  EMPLOYEE. 

In  an  action  by  a  miner  for  damages  for  injuries  alleged  to  have 
been  received  in  the  course  of  his  employment  and  as  the  employee 
of  the  mine  operator,  the  burden  of  proof  is  on  the  complainant  to 
show  that  he  was  an  employee  or  a  servant  of  the  defendant  mine 
operator,  as  alleged  in  his  complaint. 

Woodward  Iron  Co.  v.  Cooper, Ala. ,  80  Southern  804,  p.  805. 

SCOPE   OF   EMPLOYMENT — CHANGE   OF   WORK. 

A  miner  was  employed  and  working  in  a  mine  as  a  lineman  and 
while  so  engaged  the  mine  foreman  ordered  and  directed  him  to 
work  as  a  general  utility  man  and  that  as  such  he  had  performed 
every  kind  of  service  in  the  mine  except  shoveling.  While  acting  as 
such  utility  man  he  was  within  the  scope  of  his  employment  and  the 
relation  of  master  and  servant  was  not  suspended,  and  the  mine 
operator  was  liable  in  damages  for  injuries  received  while  the  miner 
was  so  working. 

Forlow  V.  Athletic  Min.  &  Smelting  Co., Mo.  App. ,  209  Southwestern  117, 

p.  120. 

RELATION  SUSPENDED — VOLUNTARY  ABANDONMENT  OP 

EMPLOYMENT. 

• 

A  servant  or  employee  who  voluntarily  and  without  necessity 
abandons  the  employment  for  which  he  was  engaged  and  steps  out- 
side of  the  line  of  his  duty  suspends  the  relation  of  master  and  servant. 
A  servant  in  order  to  hold  the  master  liable  must  be  engaged  in  the 
service  of  the  master  and  not  be  acting  for  some  purpose  of  his  own, 
and  if  he  during  the  employment  goes  without  necessity  to  a  place 
where  in  his  line  of  service  he  should  not  be  and  is  there  injured  he  can 
not  recover. 

Forlow  v.  Athletic  Min.  &  Smelting  Co., Mo.  App. ,  209  Southwestern  117, 

p.  120. 
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NEGLIGENCE   OF  OPEBATOB. 
ACTIONABLE   NEGLIGENCE. 

A  mine  operatx>r  may  be  liable  for  negligence  to  a  motor  helper 
injured  while  standing  on  the  footboard  of  a  locomotive  motor  on 
the  ground  either  for  a  failure  to  furnish  a  safe  and  adequate  foot- 
board or  an  adequate  headlight  on  the  motor,  or  that  the  train  was 
run  at  an  excessive  speed  on  a  sharp  curve  and  that  timbers  were 
piled  in  such  close  proximity  to  the  track  as  to  constitute  an  extraor- 
dinary hazard. 

Inspiration  Consol.  Copper  Co.  v.  Lindley, Ariz. ,  177  Pacific  24,  p.  26. 

PRESUMPTION   AND  PBOOF. 

As  between  an  employer  and  an  employee  no  presumption  arises 
from  the  mere  fact  of  injury  unless  the  circumstances  attending  the 
injury  w^e  sufficient  to  establish  negligence  without  any  direct  proof 
thereof. 

Coosa  Portland  Cement  Co.  v.  Crankfield, Ala. ,  80  Southern  451,  p.  453. 

QUESTION   QF   FACT. 

A  miner  was  directed  by  the  mine  foreman  to  pass  tlirough  a  dark 
tunnel  and  while  so  passing  through  the  tunnel  he  was  struck  by  cars 
loaded  with  coal  that  were  run  without  lights  or  signals.  The  ques- 
tion of  the  mine  operator's  n^ligence  under  such  circumstances  was 
one  of  fact  to  be  determined  by  the  jury  in  the  miner's  action  for 
damages. 

Ford  V.  Philadelphia  A  Reading  Coal  &  Iron  Co., Pa. ,  105  Atlantic  885^ 

p.  886. 

ACCIDENT  AS  PROOF  OF  NEGLIGENCE. 

Where  machinery  or  instrumentalities  producing  an  injury  were 

under  the  management  of  a  mine  operator  or  his  servants  and  the 

accident  complained  of  was  such  that  in  the  ordinary  course  of  things 

would  not  have  happened  if  those  having  the  management  used 

proper  care,  the  accident  itself  affords  reasonable  evidence,  in  the 

absence  of  explanation  by  the  mine  operator,  that  the  accident  arose 

from  want  of  care. 

Daugherty  v.  Neosho-Granby  Min.  Co., Mo.  App. ,  207  Southwestern  253, 

p.  254. 

UNUSUAL   ACCIDENT — INJURY   NOT  ANTICIPATED. 

Miners  were  attempting  to  unchoke  a  blast  hole  and  after  unsuc- 
cessful efforts  with  a  pole  they  procured  and  used  at  the  direction  of 
the  mine  superintendent  a  drill  in  the  process  of  unchoking  the  hole. 
Wliilc  so  engaged  the  powder. exploded^  filling  the  eyes  of  one  miner 
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with  smoke  and  dust  and  dirt;  and  in  fleeing  from  the  place  <^  the 
explosion  he  ran  over  a  high  bank  and  was  injured  by  the  fall. 
According  to  some  evidence;  the  use  of  a  drill  for  such  a  purpose  was 
common,  and  it  was  not  regarded  as  dangerous,  and  that  in  the  long 
experience  of  witnesses  such  an  accident  had  never  occurred.  The 
mine  operator  would  not  be  guilty  of  actionable  negligence  if  the 
accident  was  of  such  an  unusual  character  as  not  to  be  anticipated 
on  the  part  of  the  mine  operator  in  the  exercise  of  ordinary  care,  and 
the  plaintiff  would  not  be  entitled  to  recover  as  the  proof  would  not 
make  such  conduct  actionable  negligence. 

Sloes-Sheflield  Steel  &  Iron  Co.  v.  Thomas, Ala. ,  80  Southern  69,  p.  71. 

PROOF  AND  FBESUMPTION — CIRCUMSTANTIAL   EVIDENCE. 

A  plaintiff  is  not  bound  to  prove  more  than  enough  to  raise  a  fair 
presimiption  of  negligence  on  the  part  of  a  defendant  and  of  resulting 
injury  to  himself.  When  he  has  done  this,  he  is  entitled  to  recover 
unless  the  defendant  produces  evidence  sufficient  to  overcome  this 
presumption.  If  the  facts  proved  make  it  probable  that  the  defend- 
ant violated  his  duty,  it  is  then  for  the  jury  to  decide  whether  he  did 
so  or  not;  otherwise  it  would  be  a  denial  of  the  value  of  circumstantial 
evidence.  However,  the  facts  proved  must  be  more  consistent  with 
the  ne^Ugence  of  the  defendant  than  with  the  absence  of  it,  but  they 
need  not  be  inconsistent  with  any  other  hypothesis.  Evidence  of  negli- 
gence need  not  be  direct  and  positive,  but  may  be  circumstantial. 
NcgUgence  is  susceptible  of  proof  by  evidence  of  circumstances  bear- 
ing more  or  less  directly  on  the  fact  of  negligence,  and  it  is  sufficient 
if  it  satisfies  an  unprejudiced  mind. 

Johnson  v.  Silver  King  Consol.  Mia.  Co., Utah ,  179  Pacific  61,  p.  65. 

PEOOF — BREACH   OF  DUTY — VIOLATION  OF  STATUTE. 

A  tool  sharpener  while  engaged  in  and  about  the  drilling  or  con- 
struction of  an  oil  well  was  killed  by  reason  of  an  explosion  of  gas 
escaping  from  a  w^ell.  In  an  action  to  recover  damages  it  was  alleged 
that  the  oil  operator  negligently  and  carelessly  permitted  large  vol- 
umes of  natural  gas  to  escape  from  the  well  and  from  the  earth  sur- 
rounding it  contrary  to  the  laws  of  the  statute  to  such  an  eztent  that 
the  atmosphere  around  the  well  became  impregnated  and  saturated 
with  gas  so  as  to  be  dangerous,  and  that  the  defendant  failed  to  use 
proper  care  to  prevent  the  existence  of  such  condition,  and  that  by 
reason  of  such  negUgence  an  explosion  occurred.  In  an  action  to 
recover  evidence  of  acts  amounting  to  negligence  may  be  shown, 
though  such  acts  may  also  show  a  violation  of  a  statute  enacted  for 
the  benefit  of  the  pubUc  generally  and  not  for  the  class  of  persons  to 
which  the  deceased  employee^  b^o>i!^d.    The  passage  of  the  statute 
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did  not  affect  the  common-law  duty  owing  by  the  oil  well  operator 
to  the  tool  sharpener  nor  change  the  liability  arising  from  a  negligent 
breach  thereof  resulting  in  his  death. 

Slick  Oil  Co.  V.  Coffey, Okla. ,  177  Pacific  915,  p.  916. 

COMMON-LAW   REMEDY — BASIS. 

The  common-law  remedy  of  an  employee  against  his  employer  to 
recover  damages  for  personal  injuries  received  depends  wholly  on 
the  failure  of  the  employer  in  performing  a  duty  he  owes  to  the 
employee.    The  basis  of  all  such  actions  is  the  employer's  negligence. 

Arizona  Copper  Co.  v.  Burdaga, Ariz. ,  177  Pacific  29,  p.  30. 

COMBINATION   OP  CAUSES — UNCERTAINTY. 

There  can  be  no  recovery  under  a  charge  of  negligence  where  there 
are  several  causes  that  may  have  brought  about  injury  for  some  of 
which  the  employer  is  Uable  and  for  some  of  which  he  is  not,  and  it 
can  not  be  assumed  that  the  negligence  of  the  employer  was  the  real 
cause  when  there  was  no  satisfactory  foundation  in  the  t^timony  for 
such  a  conclusion. 

Johnson  v.  Silver  King  Consol.  Min.  Co., Utah ,  179  Pacific  61,  p.  64. 

EXERCISE  OF  CARE — EMPLOYMENT  OF  CUSTOMARY  METHODS   AND 

APPLIANCES. 

An  employer  can  not  as  a  matter  of  law  be  said  to  be  exercising 
ordinary  care  merely  because  he  uses  methods  and  appliances  cus- 
tomarily employed  by  others  in  the  same  character  of  work,  nor  to 
be  without  such  care  solely  because  he  fails  to  adopt  the  latest  and 
most  improved  devices  known.  Whether  or  not  an  employer  under 
such  circumstances  exercised  ordinary  care  was  a  question  of  fact  to 
be  left  to  a  jury. 

Batson-Milholm  Co.  v.  Faulk, Tex.  Civ.  App. ,  209  Southwestern  837, 

p.  843. 

MINER'S   WANT  OF   KNOWLEDGE   OF  DANGER — FAILURE   TO   WARN. 

A  miner  was  employed  by  a  mine  operator  and  put  to  work  in  a 
mine  with  which  he  was  wholly  imacquainted.  He  was  directed  to 
work  as  a  miner  on  the  sixth  set  of  a  stope  that  was  timbered.  The 
seventh  set  was  above  him  and  not  timbered,  but  the  timberman 
was  working  on  the  seventh  set  taking  down  material  preparatory 
to  timbering  it,  and  lagging  was  over  the  sixth  set  to  catch  the  falling 
material.  No  lights  were  in  the  stope  except  the  ordinary  carbide 
lamps  used  by  the  miners,  and  from  the  miner's  position  he  could 
not  see  the  roof  from  the  seventh  stope,  where  the  f«Jl  occurred.  The 
miner  was  directed  to  run  the  machifafe  ^riU  on  the  sixth  set  without 
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any  suggestion  or  instruction  as  to  the  conditions  surrounding  him. 
While  so  at  work  the  miner  was  directed  to  take  his  machine  to  the 
seventh  set  and  deliver  it  to  the  timberman  for  the  purpose  of  making 
tenants  preparatory  to  setting  timbers.  As  the  miner  handed  the 
machine  to  the  timberman  the  material  fell  from  the  face  of  the  stope, 
producing  the  injuries  complained  of.  The  miner  was  not  pre- 
\iously  warned  of  the  dangerous  condition  of  the  roof  of  the  stope 
at  the  seventh  set,  although  the  timberman  and  the  mucker  boss  both 
knew  and  appreciated  the  fact  that  there  was  danger  of  loose  rock 
falling  from  the  face  of  the  stope.  Under  these  facts  the  nune 
operator  was  negligent  in  not  warning  the  miner  of  the  existing 
danger. 

Miller  v.  Utah  Consol.  Min.  Co., Utoh ,  178  Pacific  771,  p.  773. 

FIRE   FROM   BURNING  OIL — PROXIMATE   CAUSE. 

The  owners  of  oil  leases  permitted  crude  oil  to  escape  from  their 
separate  leases  into  a  creek  where  it  became  ignited  and  was  carried 
by  the  wind  and  the  stream  and  burned  and  destroyed  a  bam  on 
the  banks  of  the  stream.  Negligence  to  be  the  proximate  cause  of 
an  injury  must  be  such  that  the  injury  was  the  natural  and  probable 
cause  of  the  negligence  or  wrongful  act  and  that  it  ought  to  have 
been  foreseen  in  the  light  of  attendant  circumstances.  The  act  of 
the  lease  owners  in  negligently  discharging  crude  oil,  a  highly  inflam- 
mable substance,  into  the  stream  above  complainant's  barn  was  the 
proximate  cause  of  the  injury,  for  the  reason  that  the  injury  done 
by  the  floating  oil  ought  to  have  been  foreseen  in  the  light  of  all  the 
siUTOunding  circumstances.  The  wrongdoers  can  not  be  heard  to 
say  that  they  did  not  know  that  crude  oil  was  inflammable  or  that 
they  had  no  reason  to  believe  that  the  crude  oil,  which  they  negli- 
gently allowed  to  flow  into  the  creek,  would  become  ignited  and  be 
driven  by  the  wind  and  natural  flow  of  the  stream  upon  complain- 
ant's premises.  The  question  is  not  whether  such  an  act  would 
produce  a  conflagration  in  a  majority  of  cases  but  whether  it  has  a 
natural  tendency  to  produce  such  a  result. 

Northup  V.  Eakee, Okla. ,  178  Pacific  266,  p.  269. 

See  Santa  Rita  (The),  In  re,  176  Federal  890. 

Kuhn  V.  Jewett,  32  N.  J.  Equity,  647. 

Brennan  Construction  Co.  v.  Cumberland,  29  A  pp.  D.  C.  554. 

Rock  Oil  Co.  V.  Brumbaugh,  59  Ind.  App.  640, 108  N.  E.,  260. 

Texas  Co.  v.  Clarke  &  Co. Tex  Civ.  App. ,  182  Southwestern  351. 

FIRE   FROM   OIL   WELL. 

Several  persons  and  corporations  owning  and  operating  separate 
oil  and  gas  leases  negligently  permitted  the  crude  oil  to  escape  from 
their  respectiye  leases  int^,  (^  <j}rca|(.  ,>irhereby  it  became  ignited  and 
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was  carried  by  the  wind  and  natural  flow  of  the  stream  and  the 
flames  came  in  contact  with  and  bm*ned  and  destroyed  a  barn  situ- 
ated upon  the  stream,  t(^ether  with  its  contents.  The  owners  of 
such  oil  and  gas  leases  were  jointly  and  severally  liable  for  the  wrong- 
doing, and  the  injured  party  might  at  his  option  maintain  an  action 
to  recover  against  one  or  all  of  the  persons  contributing  to  Uie  injury. 

Northup  V.  Eakea, Okla. ,  178  Pacific  266,  p.  268. 

TAILURE  TO   TIMBER — QUESTION   OF   FACT. 

The  question  as  to  whether  or  not  a  mine  operator  was  negligent 
in  failing  to  timber  the  face  of  a  stope  before  a  miner  was  directed 
for  the  first  time  to  work  at  the  particular  place  under  existing  con- 
ditions and  circumstances  was  a  question  of  fact  to  be  determined  by 
the  jury  in  an  action  by  the  miner  for  damages  for  injuries. 

Miller  V.  Utah  Consol.  Min.  Co., Utah ,  178  Pacific  771,  p.  774. 

INJURY  TO   MULE  DRIVER — SAFE   PLACE — OPINION   EVIDENCE. 

A  mule  driver  in  a  coal  mine  was  injured  while  driving  cars  in  the 
mine  from  the  mine  rooms  along  an  entry  to  the  bottom  of  the  shaft 
from  which  the  coal  was  hauled  to  the  surface.  In  an  action  for 
damages  the  negligence  complained  of  was  that  the  entry  was  insuffi- 
ciently lighted;  that  the  grade  of  the  entry  was  too  steep;  that  the 
sand  rails  were  inadequate  to  sufficiently  check  the  speed  of  the  car 
while  rounding  a  curve;  that  the  frame  of  a  door  through  which  the 
track  passed  was  built  too  close  to  the  rails  to  permit  a  safe  passage; 
and  that  no  warning  of  these  hazards  had  been  given  the  employee. 
On  the  trial  of  such  action  the  testimony  of  an  expert  coal  miner 
was  admissible  to  show  that  the  place  in  which  the  driver  worked 
was  not  a  reasonably  safe  place.  The  roadways  and  entries  of  a 
mine  and  their  adaptability  to  the  use  intended  are  not  matters  of 
common  knowledge  and  are  proper  subjects  for  expert  opinion. 

National  Fuel  Co.  v.  McNuUy, Colo. ,  177  Pacific  979,  p.  981. 

NEGLIGENT   INSTRUCTIONS   OF   FOREMAN. 

A  mine  operator  may  be  liable  for  injuries  to  a  miner  caused  by 
negligent  instructions  given  by  the  mine  foreman  to  the  miner.  An 
instruction  by  a  court  in  the  trial  of  an  action  for  damages  to  the 
effect  that  the  foreman  negligently  instructed  the  miner  to  occupy 
a  certain  dangerous  position  is  not  erroneous  in  that  he  should  have 
directed  the  jury  to  find  whether  or  not  the  instruction  was  negligent 
in  view  of  the  fact  that  the  jury  was  required  to  find  facts  which, 
if  true,  constituted  negligence  on  the  part  of  the  mine  operator. 

Medley  v.  Parker-Russell  Min.,  etc.,  CJo.,  —  Mo.  App. ,  207  Southwestern  887, 

p.  890.  .,.    , 
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SCOPE   OF   EMPLOYMENT — IMPLIED  COMMAND  OF  EMPLOYER. 

An  inexperienced  person  was  employed  as  a  shoveler  in  a  coal  mine. 
When  he  went  to  work  he  found  other  shovelers  engaged  in  the  same 
line  of  work  and  also  in  breaking  or  "popping"  bowlders  with  dyna- 
mite in  the  presence  of  the  mine  foreman,  and  the  fact  that  there 
was  no  one  there  ready  to  do  the  work  of  breaking  the  bowlders  for 
him  was  an  implied  command  for  him  to  break  bowlders  with  dyna- 
mite and  was  sufficient  to  fix  the  liabiHty  of  the  mine  operator  to 
the  same  extent  as  if  the  shoveler  had  been  specially  directed  to  use 
the  dynamite. 

Batceel  v.  American  Zinc,  Lead  &  Smelting  Co., Mo. ,  207  Southwestern 

742,  p.  746. 

FAILURE   TO   WARN — QUESTION   OF   NEOLIOENCE. 

A  mine  operator  who  knows  the  great  danger  to  an  inexperienced 
miner  in  doing  a  particular  kind  of  work  can  not  shut  his  eyes  and 
assume,  without  any  knowledge  on  the  subject,  or  attempting  to 
acquire  any,  that  every  adult  man  in  possession  of  his  ordinary 
faculties  has  the  skill  and  experience  to  do  that  work  which  can  be 
done  with  safety  only  by  the  few  who  have  by  experience  and  training 
acquired  such  knowledge.  The  fact  that  a  danger  is  such  that  the 
work  can  be  done  safely  only  after  experience  and  training  is  a  fact 
that  must  be  taken  into  consideration  in  determining  the  mine 
operator's  negligence  in  directing  or  permitting  an  inexperienced 
miner  to  engage  in  such  extrahazardous  occupation. 

Batesel  v.  American  Zinc,  Lead  &  Smelting  Co. , Mo. ,  207  Southwestern 

742,  p.  744. 

OPERATION  OF  MINE   CARS — UNSAFE   TUNNEL   TRACKS — ^DANGERS 

ANTICIPATED. 

A  miner  working  in  a  tunnel  was  killed  by  reason  of  a  loaded  mine 
car  striking  an  empty  car  standing  on  a  sidetrack  and  driving  it  from 
the  track  against  the  miner.  The  mine  operator's  negligence  as 
alleged  consisted  in  laying  and  maintaining  the  rails  of  the  tracks  so 
close  together  that  loaded  cars  on  one  track  would  not  pass  empty 
cars  on  the  other  track  without  striking  them  and  that  the  negligence 
of  the  mine  operator  in  so  laying  and  maintaining  the  tracks  result- 
ing in  a  collision  was  the  direct  cause  of  the  miner's  death.  The 
testimony  did  not  show  definitely  and  directly  the  cause  of  the  acci- 
dent but  the  circumstances  and  conditions  as  described  were  sufficient 
to  justify  the  inference  that  the  accident  did  happen  and  the  death 
was  caused  by  the  loaded  car  striking  the  empty  car  and  driring  it 
against  the  miner.  The  mine  operator  might  be  liable  under  the 
charge  of  negligence  for  so  laying  and  maintaining  the  tracks  if  there 
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should  be  a  collision  of  the  cars  resulting  from  any  cause  reasonably 
anticipated,  such  as  the  tilting  of  the  track/ or  a  rock  falling  on  the 
track  and  causing  the  car  to  tilt,  or  by  the  moving  of  the  main  track 
under  the  weight  of  the  loaded  cars,  or  by  the  spreading  of  the  rails. 
If  either  one  or  all  of  these  causes  were  just  as  likely  to  have  caused 
the  cars  to  interfere  in  passing  as  that  the  interference  was  caused  by 
the  tracks  being  laid  too  close  together  to  permit  the  cars  to  pass 
without  interference,  then  all  of  these  causes  were  included  within 
the  allegation  that  the  tracks  were  in  fact  laid  too  close  together  to 
permit  cars  to  pass  without  interference. 

Johii0on  V.  Silver  King  Consol.  Min.  Co., Utah ,  179  Pacific  61,  p.  64. 

ALIEN   MINER — RECOVERY   FOR  INJURIES. 

Proof  that  the  miner  suing  for  damages  for  injuries  in  a  mme  was 
bom  in  Austria,  but  had  resided  in  this  country  since  1904,  does  not 
prove  alienage  and  though  an  alien,  if  residing  in  this  country  for  such 
length  of  time  and  conducting  himself  properly  he  was  not  precluded 
from  maintaining  suits  in  the  courts  to  vindicate  his  rights.  If  the 
plaintiff  was  an  alien  enemy  the  question  should  be  raised  by  pleadings 
and  can  not  be  established  by  an  admission  on  cross-examination  that 
he  was  bom  in  Austria. 

Bama  v.  Gleaeon  Coal  <&  Coke  Co., W.  Va. ,  98  Southeafltem  168,  p.  162. 

DUTY  OF  OPEBATOB  TO  FUBNISH  SAFE  PLACE. 
CARE   REQUIRED  OF   EMPLOYER. 

It  is  the  duty  of  a  coal  mine  operator  to  use  reasonable  care  to 
provide  a  miner  a  reasonably  safe  place  in  which  to  work. 

New  Staunton  Coal  Co.  v.  Fromm, 111. ,  121  Northeastern  594,  p.  595. 

Thompson  v.  Standard  Oil  Co., N.  C. ,  98  Southeastern  712,  p.  713. 

The  duty  rests  upon  a  mine  operator  to  use  ordinary  care  to  make 

the  miner's  place  of  work  reasonably  safe. 

Henness  v.  Pend  D'Oreille  Min.  &  Reduction  Co., Idaho ,  178  Pacific  836, 

p.  837. 

SAFE   PLACE — MEANING. 

A  safe  place  is  a  relative  term;  and  to  furnish  such  a  place  in  which 
employees  may  work  the  duty  of  the  employer  is  declared  as  limited 
to  the  reasonable  care  and  skill  necessary  to  have  the  place  reason- 
ably safe  for  the  purpose  for  which  it  was  designed,  used,  or  operated, 
provided  the  place  is  reasonably  safe  for  the  employee  to  work  in  the 
exercise  of  due  care  in  the  discharge  of  the  duties  of  his  employment. 
But  the  degree  of  care  and  skill  exacted  of  the  employer  is  that  it 
must  be  proportionate  to  the  dangerous  nature  of  the  mines,  instru- 
ments, and  machinery  used. 

Cooea  Portland  Cement  Co.  v.  Crankfield, ,Ala. ,  80  Southern  451,  p.  452. 
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INSTEITCnON   AS  TO   DUTY  OF  MINE   OPERATOB — CONSTRUCTION. 

In  an  action  by  a  miner  for  damages  for  injuries  occasioned  by  a 
fall  from  the  roof  the  court  instructed  the  jury  to  the  eflFect  that  it 
was  the  duty  of  the  mine  operator  to  use  reasonable  and  ordinary  care 
to  provide  the  miner  with  a  safe  place  in  which  to  do  his  work;  and 
that  it  was  the  duty  of  the  operator  to  make  the  miner's  place  of  work 
reasonably  safe  and  that  the  miner  had  the  right  to  assume  that  this 
duty  had  been  perfoitaed.  These  instructions  are  not  susceptible  of 
construction  that  the  jury  might  assume  that  the  mine  operator  was 
an  insurer  and  that  it  was  his  duty  to  furnish  an  absolutely  safe  place 
for  the  miner  to  work;  but  the  court  meant  to  tell  the  jury  that  it  was 
the  duty  of  the  mine  operator  to  use  ordinary  care  to  furnish  the  miner 
a  reasonably  safe  place  to  work. 

Miller  v.  Utah  Conaol.  Min.  Co., Utah ,  178  Pacific  771,  p.  776. 

INSTRUCTION — *' MANNER*'    OP   USE   OF   STEPS. 

A  miner  was  injm*ed  by  the  fall  of  one  of  a  series  of  steps  by  which 
the  miners  ascended  a  travelingway.  The  steps  were  supported  at 
one  end  by  props  and  at  the  other  by  being  inserted  into  the  wall  of 
coal.  The  particular  step  causing  the  injtury  by  its  falling  was  not 
inserted  sufficiently  deep  into  the  coal  to  give  it  a  secure  support. 
The  injured  miner  had  no  knowledge  of  the  insecurity  of  the  step  by 
reason  of  its  not  being  inserted  a  sufficient  depth  into  the  coal  bank. 
On  the  trial  the  court  instructed  the  jury  to  the  effect  that  the 
plaintiff  was  fully  acquainted  with  the  steps  '^and  the  manner  that 
they  were  fastened  and  secured."  The  word  ** manner"  as  used  by 
the  court -was  susceptible  to  two  meanings,  one  referring  simply  to 
the  general  construction  of  the  steps  and  the  other  including  also  the 
depth  of  their  insertion  into  the  coal.  As  referring  to  the  former 
meaning  the  instruction  would  be  accurate,  but  if  given  the  latter 
it  would  be  inaccurate  and  misleading,  as  there  was  nothing  to  show 
that  the  plaintiff  knew  how  deep  the  steps  were  inserted  into  the  coal. 

Chamberaeti  v.  Susquehanna  Coal  Co., Pa. ,  105  Atlantic  277,  p.  278. 

FAILURE  TO   FURNISH — LIABILITY. 

It  is  the  duty  of  a  coal-mine  operator  to  exercise  care  to  provide 

a  reasonably  safe  place  for  a  miner  in  which  to  do  the  work  assigned 

him,  and  a  mine  operator  may  be  liable  for  injuries  to  a  miner  while 

passing  through  a  dark  tunnel  by  direction  of  the  foreman  caused 

by  being  struck  by  loaded  cars  passing  through  the  tunnel  without 

lights  or  signals  on  the  theory  that  the  mine  operator  did  not  furnish 

a  safe  place. 

Ford  V.  Philadelphia  &  Reading  Coal  &  Iron  Co., Pa. ,  105  Atlantic  886, 

p.  885. 
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miner's  ASSUMPTION   OP  EMPLOYER'S  DUTY. 

It  is  the  duty  of  A  mine  operator  to  furnish  a  reasonably  safe  place 
for  a  miner  to  work,  and  the  miner  has  the  right  to  assume  that  the 
mine  operator  has  fulfilled  his  duty. 

Abelstad  v.  Jolmson, N.  Dak. ,  170  Northweetera  619,  p.  620. 

A  miner  in  entering  the  employment  of  a  mine  operator  has  a  right 
to  assume  that  the  operator  has  exercised  ordinary  care  to  provide 
him  with  a  reasonably  safe  place  in  which  to  work. 

Miller  v.  Utah  Consol.  Min.  Co., Utah ,  178  Pacific  771,  p.  774. 

Henneas  v.  Pend  D*Oreille  Min.  &  Reduction  Co., Idaho ,  178  Pacific  83C, 

p.  837. 

UNSAFE  TRACKS  IN  MINE  TUNNEL — INJURY  FROM  OPERATION  OF  CARS. 

A  miner  assisting  in  the  construction  of  a  tunnel  was  killed  by 
reason  of  a  loaded  car,  as  it  was  being  hauled  out,  striking  an  empty 
car  on  the  sidetrack  and  thrusting  it  against  and  pinning  him  between 
the  car  and  the  side  of  the  tunnel.  The  negligence  charged  was  the 
failure  of  the  mine  operator  to  fximish  a  safe  working  place  in  that 
the  rails  of  the  main  track  and  of  the  sidetrack  were  so  close  together 
that  the  loaded  car  would  not  pass  an  empty  car  without  striking 
it.  The  proof  of  the  particular  accident  was  indefinite  and  the  fact 
of  the  loaded  car  striking  the  empty  car  and  driving  it  against  the 
miner  was  an  inference.  But  negligence  in  failing  to  maintain  a 
safe  place  might  be  inferred  if  the  tracks  were  so  close  together  that 
the  cars  might  collide,  and  a  loaded  car  might  push  an  empty  car  off 
the  track  and  against  the  tunnel  side  on  any  one  of  the  several 
theories  advanced  by  the  mine  operator  in  his  attempt  to  show  that 
the  accident  might  have  happened  in  a  number  of  different  ways  for 
the  purpose  of  avoiding  liability  under  the  rule  that  where  there  are 
a  number  of  causes  that  might  have  brought  about  the  injury  and 
for  some  of  which  the  employer  was  not  liable  there  could  be  no 
recovery. 

Johnson  v.  Silver  King  Consol.  Min.  Co., Utah ,  179  Pacific  61,  p.  64. 

EXCEPTION — miner's   WORKING   PLACE. 

It  is  the  duty  of  a  mine  operator  to  make  and  maintaiii  every  part 
of  the  mine  reasonably  safe,  and  the  operator  i^  absolved  from  the 
performance  of  that  duty  as  against  a  miner  only  at  the  particular 
place  where  the  miner  is  engaged  in  his  regular  work,  but  not  so  with 
respect  to  any  other  place  in  the  mine. 

Miller  v.  Utah  Gonsdl.  Min.  Co., Utah ,  178  Pacific  771,  p.  774. 
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DSILLINO  OIL  WELLS — SAFET7  FROM  ESCAPING  GAS, 

An  ml  company  had  absolute  control  of  all  tiiat  part  of  an  under- 
taking which  related  to  the  handhng  of  escaping  gas  and  the  stopping 
and  restricting  the  flow  thereof.  The  oil  company  employed  an 
independent  contractor  to  drill  an  oil  and  gas  well  and  by  express 
agreement  imdertook  to  handle  and  care  for  the  escaping  gas.  Under 
such  circumstances  it  was  bound  by  its  original  duty  and  by  its  express 
agreement  to  an  employee  of  the  independent  contractor,  and  its 
duty  to  such  employee  was  the  same  as  though  it  had  originally 
undertaken  the  work  of  driUing  without  the  intervention  of  the 
mdependent  contractor. 

Slick  Oil  Co.  V.  Coffey, Okla. ,  177  Pacific  915,  p.  917. 

EVIDENCE   OF  GENERAL   CONDITION^   AFTER  INJURY  ADMISSIBLE. 

A  miner  while  pulling  a  pillar  in  a  mine  was  injured  by  falling  coal 
and  rock.  The  injury  as  alleged  resulted  from  the  falling  of  the  roof 
some  distance  from  the  miner  and  extending  to  the  portion  over 
or  near  him,  resulting  from  a  failure  to  pick  down  the  roof  or  have 
it  propped  at  the  point  where  it  first  broke  and  started  to  fall.  Under 
this  theory  it  was  proper  on  the  trial  of  the  cause  to  admit  evidence 
showing  thsit  coal  or  rock^  other  than  that  at  the  pillar  where  the 
c<»nplainant  was  injured,  had  fallen.  The  issue  under  the  plaintiff's 
theory  was  whether  the  fall  of  coal  was  confined  to  the  pillar  at  which 
he  was  working,  and  a  competent  witness  examining  the  roof  after 
the  fall  could  testify  whether  the  fall  was  confined  to  the  pillar  at 
which  the  plaintiff  was  working. 

Woodward  Iron  Co.  v.  Cooper, Ala. ,  80  Southern  804,  p.  805. 

DT7TY  TO  PROVIDE   SAFE   APPLIANCES. 

CABE  BEQUIEEID. 

An  employer  of  labor  in  the  exercise  of  reasonable  care  is  required 
to  provide  an  employee  with  implements,  tools,  and  appliances 
suitable  for  the  work  in  which  he  is  engaged. 

Thompson  v.  Standard  Oil  Co., N.  C. ,  98  Southeastern  712,  p.  713. 

A  coal  mine  operator  is  bound  to  use  reasonable  care  to  provide  a 

miner  with  reasonably  safe  machinery  and  implements  with  which  to 

discharge  his  duties. 

Long  V.  Pocahontas  Consol.  Collieries  Co., W.  Va. ,  98  Southeastern  289. 

p.  292. 

A  mine  operator  owes  his  miners  and  employees  the  duty  to  supply 
apptiances  reasonably  suitable  for  the  purposes  in  view  and  in  the 
selection  of  which  reasonable  care  and  skill  has  been  exercised. 

ConnorB-Weyman  Stool  Co.  v.  Kilgore, Ala. ,  80  Southern  454,  p.  456. 
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CARE   IN  FURNISHING  AND   INSPECTING  APPLIANCES. 

It  is  the  duty  of  an  oil-well  driller  to  use  ordinary  care  in  both 
furnishing  its  employees  reasonably  safe  appliances  with  which  to 
work  and  in  making  periodic  inspection  thereof. 

Batson-Milholm  Co.  v.  Faulk, Tex.  Civ.  App. ,  209  Southwestern  837, 

p.  843. 

INSUFFICIENT  APPLIANCES — PROXIMATE   CAUSE  OF  INJURY. 

A  mine  operator  provided  and  maintained  a  wooden  pole  across  the 
entry  of  the  mine  to  prevent  loose  cars  from  running  back  into  the 
mine  and  that  had  to  be  removed  before  the  cars  entered  the  mine. 
In  some  similar  mines  a  ''derailing  switch''  was  used  to  keep  the  cars 
from  running  back  into  the  mine.  The  negligence  charged  in  an 
action  for  the  death  of  a  mine?  was  the  operator's  failure  to  provide 
safe  means  to  prevent  the  mine  cars  from  running  back  into  the  mine. 
But  the  proof  did  not  show  that  the  mine  operator  was  negligent  in 
providing  or  maintaining  the  wooden  pole  across  the  entry  of  the 
mine  instead  of  a  derailing  switch  or  other  device,  and  there  was  no 
proof  to  show  that  the  death  of  the  miner  would  not  have  occurred  as 
and  when  it  did  had  such  derailing  switch  been  installed  and  in  use  at 
the  mine  at  the  time.  The  burden  of  proof  was  upon  the  complainant 
to  show  by  an  unbroken  sequence  of  cause  and  effect  that  the  negli- 
gence alleged  was  the  proximate  cause  of  the  intestate's  injury  and 
death. 

Connore-Weyman  Steel  Co.  v.  Kilgore, Ala. ,  80  Southern  454,  p.  455. 

USE  OF  OLD  APPLIANCES — ADOPTION   OF  NEW   IMPROVEMENTS. 

A  mine  operator  is  not  required  to  adopt  machinery  and  appliances 
of  any  particular  kind  and  character,  nor  to  provide  the  best  and 
safest  to  be  had,  nor  employ  every  device,  although  greater  immunity 
from  dangers  would  be  thereby  assured.  His  duty  is  only  to  discon« 
tinue  the  old  and  insecure  and  to  adopt  such  improvements  and 
advancements  as  are  in  ordinary  use  by  prudently  conducted  mines 
engaged  in  like  business  and  surrounded  by  like  circumstances. 

Connore-Weyman  Steel  Co.  v.  Kilgore, Ala. ,  80  Southern  454,  p,  455. 

DEFECTS  OBVIOUS. 

A  mine  operator  will  be  liable  to  a  miner  for  injuries  sustained  by 
him  on  account  of  the  defects  in  machinery  and  implements  furnished 
by  the  operator,  xinless  the  defects  occurred  in  the  use  thereof  by  the 
miner  is  sUght  and  easily  remedied  by  him;  or  unless  it  appears 
that  under  ail  the  circumstances  the  defects  were  open  and  apparent 
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and  that  the  taoiner  should  by  the  reasonable  use  of  his  faculties 
discover  the  defects  in  time  to  avoid  the  injury. 

Long  V.  PocahoDtae  Gonaol.  Collieries  Co., W.  Va. ,  d8  Southeastern  289, 

p.2d2. 

See  Texas  Co.  v.  Heam, 6a. ,  98  Southeastern  419. 

INSUFFICIENT  APPLIANCE — LIABILITY. 

A  boy  seventeen  years  of  age  was  employed  at  a  colliery  as. a 

driver.     His  duty  was  to  take  empty  cars  from  the  turnout  within 

the  mine  to  the  face  of  the  gangway  and  return  the  cars  when  reloaded 

to  the  turnout.     While  unloading  timbers  the  heavy  gate  of  the  car 

was  elevated  and  kept  in  its  position  by  an  iron  bar  used  for  that 

purpose.     On  the  occasion  of  the  injury  no  bar  was  used  but  in  its 

stead  a  wet  wedge,  by  reason  of  the  insufficiency  of  which  the  gate  fell 

and  injured  the  boy.     The  failure  to  use  an  iron  bar  can  not.be 

ascribed  to  the  negligence  of  fellow  servants  where  no  iron  bar  had 

been  provided  by  the  mine  operator,  and  the  operator's  negUgence  in 

failmg  to  furnish  the  proper  appUance  was  sufficient  to  render  him 

liable  for  the  injury  to  the  boy. 

Sebastian  v.  Philadelphia  &  Reading  Coal  A  Iron  Co., Pa. ,  105  Atlantic 

887,  p.  888. 

FAILURE  TO  INSPECT — PLEADING  AND   PROOF. 

An  employee  of  an  oil-well  driller  while  assisting  in  drilling  a  well  was 
bjured  by  the  fall  from  the  top  of  the  derrick  of  a  sheavB  or  pulley. 
The  negligence  charged  consisted  in  the  f  ailiure  of  the  employer  to  in- 
spect the  sheave  or  pulley  and  in  negligently  permitting  it  to  become 
loose  in  its  axle  and  in  permitting  the  axle  to  work  out  of  its  groove  in 
the  crown  block  thereby  causing  the  sheave  to  fall  upon  and  injure 
the  employee.  The  allegations  of  negligence  were  also  broad  enough 
to  include  the  way  the  sheave  and  axle  were  attached  to  or  placed  on 
the.  crown  block.  On  the  trial  of  the  iaction  for  damages  the  evi- 
dence showed  that  the  oil  drilling  company  had  made  no  inspection 
for  four  days  to  determine  whether  the  sheave  was  loo^e  upon  the  axle 
before  the  accident,  and  no  inspection  of  any  sort  was  made  since 
early  morning  of  the  next  preceding  day.  Under  the  allegations  of 
the  complaint  the  proof  was  sufficient  to  sustain  a  finding  of  negli- 
gence on  the  part  of  the  oil  drilling  company. 

BatBon-Milholm  Co.  v.  Faulk,  Tex.  Civ.  App. ,  209  Southwestern  837, 

p.  843. 

DEFECTIVE  BRAKE  ROD — LATENT  DEFECTS. 

A  coal  mine  operator  is  not  liable  in  damages  to  an  employee 
injured  by  the  breaking  of  a  defective  brake  rod  where  the  defect  was 
latent  and  could  not  be  discovered  by  ordinary  inspection, 

Deshia  v.  Monongahela  R.  Co., Pa. ^  105  Atlantic  55. 

125590**— 19--Bull.  181 9 


106  MINING  DECISIONS,  JANUABY  TO  MAT,  1919. 

DBFECTIYE   OABLE — ^MINEB'S   ASSUMPTION   OF    BMPLOTEB's    PEBF0RH« 

ANCE  OF  DUTY. 

It  is  the  duty  of  a  mine  operator  to  furnish  reasonably  safe  appli- 
ances for  a  miner  to  work  and  a  miner  may  assume  that  the  mine 
operator  has  fulfilled  this  duty.  Under  this  rule  a  mine  operator  is 
liable  for  injuries  resulting  from  the  use  of  defective  and  worn  cables 
in  hauling  loaded  cars  out  of  a  mine. 

Abelstad  v.  Johnson, N.  Dak. ,  170  Northweetem  619,  p.  620. 

UNCHOKINO      DRILL      HOLE — USE      OF      STEEL      DRILL — OPINION      OF 

wrrNEss. 

A  witness  who  had  had  many  years'  experience  with  powder  in 
drilling  holes  through  earth  and  rock  and  as  to  the  method  and  danger 
of  unchoking  the  hole  with  the  use  of  a  steel  drill  may  give  his  opinion 
as  to  whether  or  not  it  was  safe  or  imsaf e  to  use  a  steel  drill  in  unchok- 
ing a  blast  hole. 

Slo88-Sheffield  Steel  d  Iron  Co.  v.  Thomaa, Ala. ,  80  Southern  69,  p.  71. 

EVIDENCE  OP  CONDITION   AFTER   INJURY  NOT   ADMISSIBLE. 

A  miner  was  injured  by  a  fall  of  coal  and  rock  from  the  roof  of  his 
working  place.  In  an  action  by  the  miner  for  damages  for  the  injuries, 
it  was  not  proper  for  a  witness  to  describe  the  conditions  in  the  miner's 
working  place  when  he  first  saw  it  after  the  injury,  in  the  absence  of 
evidence  showing  that  the  conditions  were  unchanged  between  the 
time  the  witness  saw  it  and  the  time  of  the  accident. 

Woodward  Iron  Oo.  'v.  Cooper, Ala. ,  80  Southern  804,  p.  805. 

lONER'S  WORKZNO  PLACE— SAFB  PLACE. 

DUTY  OF  MINER  AS  TO  WORKING  PLACE. 

It  is  the  duty  of  a  miner  to  take  notice  of  and  avoid  obvious  defects 
in  his  working  place. 

Hennefls  v.  Pend  D'Oreille  Min.  A  Reduction  Co., Idaho ,  178  Pacific  836, 

p.  837. 

DUTY  OF  MINER — ^INSPECTION. 

A  miner  is  charged  only  with  the  duty  of  inspecting  and  making 
reasonably  safe  the  place  where  he  works.  He  has  nothing  to  do  with 
inspecting  any  other  portion  of  the  mine  or  maintaining  it  safe.  As 
to  his  particular  working  place  the  miner  absolves  the  mine  operator 
from  the  duty  of  making  it  safe,  but  not  so  with  respect  to  other 
places  in  the  mine. 

MiUer  v.  Utah  Consol.  Min.  Co., Utah ,  178  Pacific  771,  p.  774. 

Seo  Urich  v.  Apex  Min.  Co., Utah ,  169  Pacific  263. 
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KINER  NOT  REQUIRED  TO   IN8PS0T. 

A  miner  ordinarily  is  not  employed  or  directed  to  make  the  place 
of  his  employment  safe  in  the  sense  that  it  is  his  duty  to  discover  and 
remedy  latent  defects. 

HennesB  v.  Fend  D'Onille  Min.  it  Reduction  Co., Idaho ,  178  Pacific  836. 

MAKING   DANGEROUS   PLACE   SAFE — ^DUTY  TO   WARN. 

It  is  the  duty  of  a  master  to  warn  an  inexperienced  miner  of  the 
hidden  and  latent  dangers  of  his  employment  and  this  rule  applies  as 
well  to  servants  who  are  engaged  in  making  a  dangerous  place  safe  as 
to  any  other  class  of  employees.  If  an  employee  engaged  in  an  occu- 
pation attended  with  danger  is  left  by  his  employer  without  kno^^'I- 
edge  of  latent  dangers  and  suffers  thereby  the  employer  is  liable  in 
damages  for  the  injuries. 

Silurian  Oil  Co.  v.  Morrell,' Okla. ,  176  Pacific  964,  p.  967. 

SAFETY — DUTY  OF  OPERATOR — DETAILS   OF  WORK. 

A  miner  employed  to  haul  fire  clay  and  whose  duties  required  him 
to  assist  in  loading  his  wagon  by  shovelling  the  clay  was  directed  by 
the  foreman  to  take  a  position  near  an  embankment  and  was  engaged 
in  shovelling  up  the  loose  clay  when  he  was  killed  by  a  fall  of  the 
embankment.  The  foreman  had  been  warned  by  the  superintendent 
that  the  particular  bank  was  dangerous  and  liable  to  fall;  and  in  the 
meantime  the  foreman  himself  had  rendered  the  embankment  more 
dangerous  by  picking  at  its  base.  The  foreman  failed  to  go  upon  the 
top  of  the  embankment  to  look  for  cracks  and  failed  to  warn  the 
driver  of  the  danger,  but  on  the  contrary,  specifically  assigned  the 
driver  to  the  dangerous  position.  Under  these  circumstances  the 
mine  operator  can  not  escape  liability  on  the  ground  that  it  was  not 
his  duty  to  guard  the  details  of  the  work  and  that  the  scene  of  the 
work  was  constantly  changing  and  the  dangers  that  arose  were 
necessarily  incident  to  the  execution  of  the  work. 

Medley  v.  Parker-RuaBell  Min.,  etc.,  Co., Mo.  App. ,  207  Southwestern 

887,  p.  889. 

DUTY  TO   PROP — ^PROOF — OPINION   OF  WITNESS. 

In  an  action  by  a  minor  for  damages  for  personal  injuries  caused  by 
a  fall  of  rock  from  the  roof,  it  was  proper  to  permit  the  miner  to 
describe  fully  and  in  detail  his  working  place,  but  it  was  not  proper 
to  permit  the  miner  to  express  an  opinion  as  to  his  duty  to  prop  or 
inspect  the  roof  as  this  was  a  question  of  law. 

Stone  V.  Piatt  Conaol.  Coal  Co., Ala. ,  80  Southern  882. 
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INSPECTION — SOUNDING  ROOF — SECOND  TRIAL  AND  APPEAL — LAW 

OF  OASEt 

The  evidence  in  the  first  trial  and  appeal  and  in  the  second  trial  and 
appeal  was  to  the  effect  that  the  only  practical  ^ay  of  determining; 
the  condition  of  the  roof  of  the  mine  was  by  soundings  made  for  that 
purpose  and  that  the  fact  that  the  miner  used  a  pick  for  the  purpose 
of  making  a  hole  in  the  roof  for  the  jack  was  sufficient  to  detect  t'le 
condition  of  the  roof.  The  testimony  being  substantially  the  samo 
the  opinion  of  the  first  case  upon  the  particular  issue  must  govern  and 
the  trial  court  on  the  second  trial  was  required  to  abide  by  the  decision 
on  the  first  appeal. 

Consolidation  Coal  Co.  v.  Bailey, Ky. ,  208  Southweetem  762,  p.  763. 

DUTY  TO  WARN  OB  INSTRUCT. 
INEXPERIENCED  MINER — INSTRUCTIONS   AS  TO   DANGERS. 

It  is  the  duty  of  a  master  who  has  actual  knowledge  that  the 
employee  is  inexperienced  in  the  work  for  which  he  is  employed  to 
use  reasonable  care  in  cautioning  and  instructing  such  servant  in 
respect  to  the  dangers  he  will  encounter  and  how  best  to  discharge 
his  duties. 

Silurian  Oil  Co.  v.  Morrell, Okla. ,  176  Pacific  964,  p.  967. 

INEXPERIENCED   MINER — EXTENT   OF   INSTRUCTIONS. 

In  the  matter  of  a  mine  operator  instructing  an  inexperienced 
miner  as  to  abnormal  and  extraordinary  risks  and  hazards  it  is  not 
sufficient  that  the  employer  merely  informs  the  miner  that  there  is 
danger,  or  the  source  from  which  the  danger  comes,  but  there  must  be 
such  instruction  as  will  enable  him  to  avoid  the  danger.  The  warn- 
ing must  be  accompanied  with  such  explanation  as  will  liable  the 
miner  to  understand  it  and  when  required  to  perform  dangerous  work 
the  operator  must  instruct  him  fully  as  to  the  safest  mode  of  doing 
such  work  and  warn  him  of  liability  to  special  danger  of  which  he  was 
not  aware. 

Batesel  v.  American  Zinc,  Lead  &  Smelting  Co., Mo. ,  207  Southwestern 

742,  p.  744.' 

A  master's  culpability  in  failing  properly  to  warn  a  servant  may 
reasonably  be  inferred  from  evidence  which  indicated  that  the  servant 
although  he  had  been  warned  in  general  terms  as  to  the  danger  of  the 
work  had  received  no  special  warning  in  regard  to  the  particular 
danger  to  which  the  injury  complained  of  was  due.  or  no  explicit 
instructions  as  to  the  proper  manner  of  avoiding  it.     Under  the  cir- 
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cumstances  the  information  which  the  master  thus  failed  to  communi- 
cate was  necessary  to  enable  the  servant  to  obtain  an  intelligent 
comprehension  of  the  danger. 

Silurian  Oil  Co.  v.  Morrell, Okla. ^,  176  Pacific  964,  p.  967. 

SUFFICIENT   WABNINGS — QUESTION   OF  FACT. 

The  question  whether  or  not  a  miner  should  have  been  warned  is 
always  for  the  jury  where  the  evidence  is  fairly  susceptible  of  the 
construction  that  the  peril  to  which  his  injury  was  due  was  one  of 
which  he  had  no  knowledge  and  where  there  is  no  positive  evidence 
tending  to  charge  him  with  actual  or  constructive  knowledge  of 
such  peril.  This  principle  applies  whether  the  risks  in  question 
existed  at  the  time  the  miner  commenced  the  performance  of  his 
contract  or  were  afterwards  created  by  some  material  change  in  the 
intrinsic  conditions  or  relative  arrangement  of  the  instrumentalities 
by  which  the  work  was  being  done,  or  the  substances  which  the 
injured  miner  was  required  to  handle. 

Batesel  v.  American  Zinc,  Lead  A  Smelting  Co., Mo. ,  207  Southwestern 

742,  p.  744. 

DANOERS  KNOWN  TO  OPERATORS. 

Where  a  miner  who  was  an  entire  stranger  to  the  operator's  mine 
was  taken  to  a  particular  stope  and  put  to  work  as  a  miner  the  mine 
operator  owed  him  the  duty  of  acquainting  him  with  any  dangerous 
condition  that  would  surround  him  of  which  the  operator  had  knowl- 
edge and  that  would  not  be  apparent  to  the  miner  while  acting  in 
obedience  to  the  operator's  orders. 

Miller  v.  Utah  Consol.  Min.  Co., Utah ,  178  Pacific  771,  p.  774. 

OBVIOUS  DANGERS. 

There  is  no  duty  resting  upon  a  mine  operator  to  notify  or  instruot 
even  an  inexperienced  miner  as  to  dangers  which  are  open  and 
apparent  to  every  person. 

Batesel  v.  American  Zinc,  Lead  &  Smelting  Co., Mo. ,  207  Southwestern 

742,  p.  744. 

FAILURE  TO  WARN — EXCUSE. 

The  only  thing  which  excuses  a  mine  operator  from  his  duty  to 
warn  and  instruct  an  inexperienced  miner  as  to  hazards  and  dangers 
not  usually  comprehended  by  the  inexperienced  is  that  at  the  time 
of  his  application  for  employment  the  miner  held  himself  out  to  the 
operator  as  being  capable  of  performing  the  work  with  its  attendant 
dangers  and  as  knowing  and  comprehending  the  same.  But  where 
hazardous  work  was  imposed  on  an  inexperienced  miner  by  force  of 
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the  circumstances  under  which  he  worked,  or  by  direct  commands 
from  the  employer,  then  the  element  of  the  miner  holding  himself  out 
as  being  qualified  is  wholly  lacking  and  the  operator  can  not  be 
relieved  of  the  duty  to  warn  and  instruct  the  inexperienced  miner. 

Batesel  v.  American  Zinc,  Lead  A  Smelting  Co., Mo. ,  207  Southwestern 

742,  p.  744. 

LIABILITY   FOR   FAILURE  TO   WARN — QUESTION  OF  FACT. 

An  inexperienced  person  applied  to  a  mine  operator  for  work  as  a 
shoveler  and  made  no  representations  as  to  being  experienced  in 
exploding  dynamite.  The  work  in  the  mine  as  a  shoveler  does  not 
include  ^'popping"  bowlders  with  dynamite  and  there  is  no  presump- 
tion that  a  person  applying  for  such  a  position  would  be  experienced 
in  the  use  of  djmamite  for  breaking  bowlders.  Under  such  circum- 
stances the  question  of  a  mine  operator  being  put  on  notice  as  to  the 
inexperience  of  the  shoveler  and  of  his  negligence  in  not  informing 
the  shoveler  of  the  dangers  was  a  question  of  fact  to  be  determined 
by  a  jury  on  the  trial  of  the  case. 

Batesel  v.  American  Zinc,  Lead  &  Smelting  Co., Mo. ,  207  Southwestern 

742,  p.  745. 

DUTY  TO  PROMULGATE   RULES. 
employer's   knowledge  of  VIOLATION. 

Where  a  mine  operator  knowingly  suffered  his  rule  to  be  habitually 
violated  by  his  miners  its  observance  must  be  treated  as  waived  by 
the  employer  and  he  will  not  be  permitted  to  set  up  a  violation  as 
contributory  negligence  in  an  action  against  him  by  an  injured 
employee. 

Red  Feather  Coal  Co.  v.  Murchison, Ala. ,  80  Southehi  364,  p.  366. 

UNCERTAIN   AND   IMPRACTICAL — ^WAIVER. 

Where  a  rule  of  a  mine  operator,  the  disobedience  of  which  was 
charged  as  contributory  negligence  of  the  miner,  was  so  impractical 
that  it  could  not  be  carried  into  execution,  then  as  to  an  employee  it 
is  to  be  treated  as  waived  by  the  employer. 

Red  Feather  Coal  Co.  v.  Murchison, Ala. ,  80  Southern  354,  p.  665. 

PROOF  OF  EXISTENCE  OF  RULE* 

The  proof  of  the  existence  of  a  mine  operator's  rule  must  be  proved 
in  a  more  direct  way  than  by  asking  a  witness  if  he  had  not  been  told 
what  the  rule  was. 

SloBB-Bheffield  Steel  &  Iron  Co.  v.  Bearden, Ala. ,  80  Southern  42,  p.  44. 
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BEOISION  OP  BULB — ^DIBEOTIONS  TO  DISOBEY. 

A  rule  adopted  by  a  mine  operator  that  is  not  statutory  may  be 
waived  or  rescinded  and  it  is  a  sufficient  recision  or  waiver  where  the 
mine  operator  directed  a  miner  to  do  some  act  contrary  to  or  in 
violation  of  the  rule. 

Slofls-Sheffield  Steel  A  Iron  Go.  v.  Bearden, Ala. ,  80  Southern  42,  p.  44. 

VIOLATION   OP  RULE — RECOVERY  PREVENTED. 

A  servant  who  violates  known  rules  adopted  and  promulgated  by 
the  employer  to  promote  his  safety  and  is  injured  in  consequence  of 
such  violation  can  not  make  his  own  fault  the  ground  of  recovering 
damages  for  his  employer,  but  must  take  the  consequence  of  his 
disobedience. 

Red  Feather  Coal  Co.  v.  Murchison, Ala. ,  80  Southern  364,  p.  365. 

VIOLATION  BY  MINOR — PARENT'S   RIGHT  TO  BBOOVEB. 

A  minor,  a  convict,  was  being  worked  in  a  mine  under  some  arrange- 
ment with  the  State.  While  so  working  he  used  a  slope  in  the  mine 
where  empty  and  loaded  cars  were  taken  in  and  out  of  the  mine 
that  were  operated  rapidly  over  the  tracks.  A  manway  near  by  was 
provided  for  the  use  of  the  employees  in  going  to  and  from  their 
work  in  the  mine,  and  a  rule  of  the^mine  operator  expressly  prohibited 
the  miners  from  using  the  slope  in  passing  in  and  out  of  the  mine  and 
the  minor  convict  was  warned  of  the  danger  in  passing  in  and  out 
of  the  mine  by  way  of  the  slope.  While  so  violating  the  rule  the 
minor  convict. was  killed.  Under  these  facts  his  father  could  not 
recover  damages  from  the  mine  operator  for  the  alleged  wrongful 
death  of  his  son. 

Red  Feather  Coal  Co.  v.  Murchison, Ala.' ,  80  Southern  354,  p.  355. 

VICE  PRINCIPAIiS. 

4 

BELATION   AND   NEGLIOENCB. 

A  mine  operator  is  liable  for  the  negligence  of  his  vice  principal 
who  ordered  a  workman  into  a  position  that  he  knew  or  ought  to 
have  known  was  dangerous  without  any  warning  and  without  taking 
any  precautions  whatever  for  his  safety  and  where  the  vice  principal 
himself  increased  the  danger  after  he  had  been  informed  by  the 
superintendent  that  the  place  was  in  fact  dangerous. 

Medley  v.  Parker-Russell  Min.,  etc.,  Co., Mo.  App.     — ,  207  Southwestern 

887,  p.  889. 
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NEGLIGENCB  OF  SUPERINTENDENT — LIABILITY  OP  MASTER. 

A  mine  operator  is  liable  for  the  negligence  of  the  person  having 
superintendence  of  a  heading  and  the  muckers  and  drill  helpers  and 
other  miners  therein,  where  duch  person  negligently  orders  or  permits 
a  mucker  to  work  under  a  loose  and  dangerous  rock  and  where  while 
so  working  the  mucker  was  injured  by  the  fall  of  the  rock. 

Republic  Iron  &  Steel  Co.  v.  Harris, Ala. ,  80  Southern  426,  p.  428. 

NEGLIGENCE      AND      GROSS      NEGLIGENCE — INJURY      TO      EMPLOYEE — 

LIABILITY   OF  EMPLOYER. 

Under  what  is  known  as  the  Kentucky  rule  an  injured  employee 
v^an  not  recover  in  an  action  for  damages  against  the  mine  operator 
on  the  ground  of  the  negligence  of  a  superior  who  has  immediate 
control  or  supervision  of  the  employee  unless  the  negligence  of  such 
superior  was  gross.  The  reason  of  the  rule  is  that  the  employee 
undertakes  not  to  hold  the  employer  Uable  for  the  ordinary  negli- 
gence of  the  employees  with  whom  he  is  engaged,  whose  actions  and 
conduct  he  can  observe  and  guard  against. 

Tway  Min.  Co.  v.  Tyree, Ky. ,  208  Southwestern  817,  p.  820. 

NEQLIGENOE    OP    PERSON    HAVING    SUPERINTENDENCE — QUESTION    OP 

PACT. 

• 

An  employee  of  a  mine  operator  had  superintendence  of  a  particular 
heading,  and  the  muckers,  drill  helpers,  and  other  miners  working  in 
the  heading  had  to  obey  him.  In  the  course  of  mining  operations 
the  bank  boss  and  the  miner  having  superintendence  in  the  heading 
inspected  the  place  and  discovered  a  rock  that  should  have  been  taken 
down.  In  an  action  by  a  miner  for  injuries  caused  by  the  fall  of  the 
rock  it  was  a  question  of  fact  for  the  jury  to  determine  whether  the 
undertaking  by  the  miner  having  superintendence  of  the  muckers  to 
remove  the  rock  was  in  pursuance  of  orders  of  his  immediate  superin- 
tendent, the  bank  boss,  or  whether  it  was  of  the  concurrent  judgment 
of  both. 

Republic  Iron  &  Steel  Co.  v.  Hairifi, Ala. ,  80  Southern  426. 

DUAL   POSITION — EMPLOYEE   SUPERINTENDING   WORK. 

An  employee  was  placed  in  charge  of  a  fire  clay  pile  and  of  the  men 
working  to  remove  it  with  authority  to  direct  the  movements  of  the 
haulers  both  as  to  where  to  drive  the  wagons  and  when  and  where  to 
load  the  clay  into  the  wagons,  and  he  was  charged  with  the  duty  to 
exercise  due  care  to  discover  indications  of  danger  and  to  warn  the 
men  thereof.  The  superintendent  of  the  mine  was  rarely  at  this 
particular  portion  of  the  premises  and  the  supervision  of  the  work  was 
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left  to  the  employee.  The  employee  in  charge  of  the  work  did  also 
some  of  the  manual  labor  in  picking  and  shovelling.  The  employee 
thus  occupied  a  dual  capacity  being  a  vice  principal  of  the  master 
with  respect  to  his  authority  over  the  haulers  and  shovellers  and  his 
duty  to  take  precautions  for  their  safety  and  B,h  ordinary  laborer  with 
respect  to  the  mere  manual  duties  which  he  performed. 

Medley  v.  Parker-RuaBell  Min.,  etc.,  Co., Mo.  App. ,  207  Southweeteru 

887,  p.  889. 

FBIJX>W  8BRVANT8^BBI<ATION--NBaLIOENCB. 

LIABIIJT7  OF  OPERATOB   FOR   NEOLIOENOB  OF  FELLOW   SERVANT. 

The  rule  in  Kentucky  is  that  operators  or  drivers  of  separate  cars 
in  a  coal  mine  are  not  fellow  servants  of  other  employees  of  the  same 
master  engaged  in  operating  other  cars,  and  if  a  servant  or  driver 
engaged  in  operating  one  car  is  injured  by  the  negligence  of  a  servant 
engaged  in  operating  another  car,  the  mine  operator  will  be  hable.- 
The  rule  appUes  whether  the  cars  are  hauled  by  mules,  propelled  by 
steam  or  electricity,  or  pushed  by  hand. 

Tway  Min.  Co.  v.  Tyree, Ky. ,  208  SouthweBtem  817,  p.  819. 

See  Harrifl  v.  Rex  Coal  Co.,  177  Ky.  630,  197  Southweetem  1075. 
Elkhorn  Corp.  v.  Paradise,  180  Ky.  572,  203  Southweetem  291. 

Forlow  v.  Atiiletic  Min.  &  Smelting  Co., Mo.  App. ,  209  Southweetem 

117. 

NEGLIGENCE — ^LIABILITY  OF  EMPLOYEE. 

The  Kentucky  court  of  appeals  is  committed  to  the  doctrine  of  the 
"association  theory"  or  to  the  rule  that  a  mine  operator  will  not  be 
excused  for  negUgence  resulting  in  injury  to  one  employee  inflicted  by 
a  fellow  employee,  unless  the  employees  are  so  engaged  and  situated 
as  that  each  by  carefulness  and  attention  in  the  performance  of  his 
duties  may  protect  himself  from  injury  caused  by  the  negUgence  of 
the  employee  with  whom  he  is  working. 

Tway  Min.  Co.  v.  Tyree, Ky. ,  208  Southwestern  817,  p.  819. 

NEGLIGENCE — ORDINARY  OR   GROSS — ^LIABILITY. 

An  employee  was  injured  by  the  negligence  of  another  employee 
of  the  same  employer,  who  was  not  directly  associated  with  him  or  in 
any  degree  subject  to  his  control  or  advice  and  against  whose  negli- 
gence he  had  no  means  of  protecting  himself.  Under  such  circum- 
stances the  injured  employee  may  recover  of  the  employer  damages 
for  injuries  caused  by  the  negligence  of  such  other  employee,  whether 
it  was  ordinary  or  gross  and  without  any  reference  to  the  position  and 
place  the  employee  causing  the  injury  held. 

Twny  Min.  Co.  v.  Tyree, Ky. ,  208  Southwestern  817,  p.  820, 
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00]fTBIBTrrOB.Y  NBOUOBNOB  OFXINBR. 
EXEBOISE  OF  OABE  IN  USE  OF  APPLIANCE. 

Where  contributory  negligence  is  charged  arising  from  the  use  of  an 
appliance  the  controlling  question  is  not  whether  by  the  use  of  ordi- 
nary care  the  injured  employee  could  have  used  the  appliance  so  as  to 
have  avoided  injury,  but  whether  he  exercised  ordinary  care  in  using  it 
in  the  manner  in  which  he  did  use  it  at  the  time  of  the  injury. 

Standard  Oil  Co.  v.  Allen, Ind.  App. ,  121  Northeaatem  329,  p.  337. 

QUESTION  OF  FACT. 

A  motor  helper  was  injured  while  standing  on  the  footboard  of  the 
locomotive  motor.  The  alleged  negligence  of  the  mine  operator  was 
in  failing  to  furnish  a  suitable  footboard,  running  the  motor  without 
a  headlight;  and  in  running  it  at  too  great  a  speed  on  a  sharp  curve. 
Whether  under  these  circumstances  the  employee  was  guilty  of  con- 
tributory negligence  was  a  question  of  fact  to  be  determined  by  the 
jury. 

Inspiration  Consol.  Copper  Co.  v.  Lindley, Ariz. ,  177  Pacific  24,  p.  26. 

MAXIM  OP  RES  IPSA   LOQUITUR — BURDEN   OF  PROOF. 

The  maxim  of  res  ipsa  loquitur  applies  where  the  means  and  instru- 
mentalities employed  by  a  master,  a  mine  operator,  are  pecuUarly 
within  his  knowledge  and  under  his  control.  The  reason  of  the  rule 
is  that  the  master  is  in  a  better  condition  to  explain  the  cause  of  the 
accident  than  the  injured  party  and  the  burden  of  proof  is  cast  upon 
him  to  disprove  the  allegation  of  negligence. 

Daugherty  v.  Neoeho-Granby  Min.  Co., Mo.  App. ,  207  Southweetern  253, 

p.  254. 

PROOF  BY  PLAINTIFF — PEREMPTORY   INSTRUCTION. 

In  an  action  by  a  miner  for  damages  for  personal  injuries  occasioned 
by  a  fall  of  the  roof  in  the  miner's  working  place,  the  evidence  tended  to 
show  that  no  negligence  proximately  contributed  to  the  injury  but 
the  negligence  of  the  plaintiff  himself.  Under  such  circumstances  it 
was  proper  for  the  court  to  give  a  peremptory  instruction  to  the  jury 
requiring  them  to  retiu^n  a  verdict  for  the  defendant. 

Stone  V.  Pratt  Consol.  Coal  Co., Ala. ,  80  Southern  882. 

FREEDOM   FROM — PRESUMPTION. 

The  presumption  of  freedom  from  contributory  negligence  always 
obtains  in  case  of  the  death  of  a  miner  or  an  employee. 

Carley  v.  Dexcar  Coal  Min.  Co., Pa. ,  105  Atlantic  651,  p.  653. 
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INATTENTION — INDIFrBRENOE — ^FOROBTPULNEBS. 

On  the  trial  of  an  action  for  damages  for  the  death  of  a  miner 
caused  by  his  coming  in  contact  with  a  Uve  electric  wire,  the  trial 
court  instruct^  the  jury  as  follows:  ''If  the  jury  believe  from  the 
evidence  that  the  plaintiff's  intestate  knew  of  the  location  of  the  wire 
which  caused  his  death,  and  of  the  danger  therefrom,  and  if  the  jury 
believe  from  the  evidence  that  the  death  of  the  plaintiff's  intestate 
was  proximately  due  to  his  inattention,  indifference,  absentminded- 
ness,  or  forgetfulness  of  the  presence  and  danger  of  said  wire,  then 
their  verdict  mxist  be  for  defendant."  This  charge  was  criticised  on 
the  groimd  that  the  deceased's  forgetfulness  of  the  presence  and 
danger  of  the  wire  was  not  negligence  unless  a  reasonably  prudent 
man  under  the  circiunstances  would  have  been  likely  to  have  been 
mindful  of  the  peril  from  the  wire.  The  Federal  Court  in  passing 
upon  the  correctness  of  the  instruction  and  upon  the  criticism  said 
that  it  might  be  conceded  that  the  criticism  of  the  correctness  of  the 
instruction  would  merit  consideration  if  the  question  were  presented 
to  that  court  without  previously  having  been  passed  upon  by  the 
Supreme  Court  of  Alabama.  ''One's  conduct  in  Alabama  must  be 
treated  in  this  court  as  amounting  to  contributory  negligence  if  the 
settled  law  of  that  State  requires  that  it  be  so  treated." 

Roberts  v.  Tennessee  Goal,  Iron,  etc.,  Co.,  255  Federal  469,  p.  473. 

INSTRUCTION   DEFINING. 

An  instruction  defining  contributory  negUgence  is  not  erroneous 
where  the  language  used  made  it  plain  enough  that  the  negligence 
of  the  deceased  miner  that  would  deprive  his  personal  representative 
of  a  right  of  action  must  have  been  an  effective  cause  of  the  injury  in 
the  same  manner  as  the  alleged  fault  of  the  employer  must  have  been 
the  cause  of  the  injury  for  the  latter  to  be  liable,  in  the  absence  of 
contributory  n^ligence  on  the  part  of  the  miner. 

Roberts  v.  Tennessee  Coal,  Iron,  etc.,  Co.,  255  Federal  469,  p.  473. 

MINBR   OBEYING  ORDER   OF  SUPERIOR. 

A  miner  employed  in  hauling  fire  clay  and  whose  duty  required  him 
to  assist  in  loading  the  clay  was  directed  by  the  mine  foreman  to 
work  near  an  embankment  in  shoveUng  the  loose  clay  into  his  wagon. 
The  position  assigned  the  hauler  while  so  shoveling  was  known  to 
the  mine  foreman  to  be  dangeroiis  and  the  foreman  himself  had 
increased  the  danger  by  picking  under  the  embankment.  While 
fihovehng  up  the  loose  clay,  the  embankment  fell  and  killed  the 
Bhoveler.  The  deceased,  in  an  action  for  damages  for  his  death 
could  not,  as  a  matter  of  law,  be  charged  with  contributory  negli- 
gence and  the  action  defeated,  but  the  question  of  his  contributory 
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negligence  under  the  circumstances  was  one  of  fact  to  be  determined 

by  the  jury. 

Medley  v.  Parker-RusBell  Min.,  etc.,  Co., Mo.  App.' ,  207  Southweetern  887, 

p.  889. 

MINER   OBEYING  INSTRUCTION — ^DANGER   IMMINENT  AND  GLARING. 

On  the  trial  of  an  action  for  damages  for  the  death  of  a  miner  on 
the  ground  that  the  mine  foreman  negligently  ordered  and  directed 
the  miner  to  occupy  a  dangerous  position  while  performing  his  work, 
an  instruction  by  the  court  to  the  jury  to  the  effect  that  if  they 
believed  that  the  deceased  was  at  the  time  he  received  his  injuries 
causing  his  death  working  at  a  place  in  obedience  to  instructions  of 
the  mine  foreman  he  could  not  be  charged  with  contributory  negli- 
gence unless  the  danger  was  so  imminent  and  glaring  that  no  reason- 
ably careful  and  prudent  man  would  have  obeyed  the  instructions 
and  worked  in  the  particular  place. 

Medley  v.  Paxker-Russell Min.,  etc.,  Co., Mo.  App. ,  207  Southweetern  887, 

p.  890. 

BREAKING   BOWlJ)£RS   WITH  DYNAMITE. 

Whether  or  not  an  inexperienced  person  working  as  a  shoveler  in  a 
mine  was  guilty  of  contributory  negUgence  in  undertaking  to  use 
dynamite  in  breaking  bowlders  in  view  of  his  knowing  his  own  inex- 
perience and  the  danger  of  so  doing  depends  upon  whether  the  danger 
was  so  obvious  and  glaring  that  a  reasonably  prudent  man  would  not 
under  the  same  circtunstances  undertake  to  do  so. 

Batesel  v.  American  Zinc,  Lead  A  Smelting  Co., Mo. ,  207  Southwestern 

742,  p.  745. 

KNOWLEDGE   OP  DANGER — NECESSARY   USE   OP  DANGEROUS   WAY. 

A  miner  can  not  be  charged  with  contributory  negUgence  because 
of  his  knowledge  of  the  location  of  dangeroiis  machinery  along  or 
near  the  place  he  was  required  to  travel  in  going  to  and  from  his 
v/ork,  where  no  other  place  was  provided  and  where  he  was  required 
to  use  the  particular  way  in  traveling  to  and  from  his  work. 

Carley  v.  Dexcar  Coal  Min.  Co., Pa. ,  105  Atlantic  651,  p.  663. 

OBEYING   DIRECTION   OF   FOREMAN — QUESTION   OF   PACT. 

A  miner  was  directed  by  the  mine  foreman  to  pass  through  a  dark 
tunnel  in  the  mine.  While  passing  through  the  tunnel  he  was  struck 
and  injured  by  loaded  cars  passing  through  the  tunnel  without  Ughts 
or  signals.  The  question  of  the  miner's  contributory  negUgence  under 
such  circumstances  was  one  of  fact  for  the  jury  to  determine  in  his 
action  for  damages. 

Ford  V.  Philadelphia  &  Reading  Coal  &  Iron  Co., Pa. ,  105  Atlantic  885, 

p.  886. 
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VIOLATION   OP  BULE — ^UNCERTAINTY   AND  WAIYEIL 

A  miner  can  not  be  charged  with  contributory  negligence  in  the 
violation  of  a  rule  where  either  the  rule  was  so  impractical  that  it 
could  not  be  carried  into  execution,  or  where  the  employer  knowingly 
suffered  the  rule  to  be  habitually  violated  by  the  employees. 

Red  Feather  Coal  Co.  v.  Murchison, Ala. ,  80  Southern  354,  p.  355. 

VIOLATION  OF  RULE — PROXIMATE   CAUSE. 

A  rule  of  a  mining  company  prohibited  employees  from  riding  on 
tram  cars.  A  miner  was  sent  to  load  certain  pipes  on  a  tram  train 
and  after  putting  the  pipe  on  the  train  attempted  to  board  one  of  the 
cars  and  the  operator  of  the  dinkey  engine  attached  to  the  cars  sud- 
denly accelerated  the  speed  of  the  cars  and  in  consequence  of  the 
sudden  movement  the  miner's  foot  passed  imder  the  wheels  and  was 
mashed.  Under  the  circumstances  the  particular  negUgence  that 
proximately  caused  the  injury  was  the  sudden  movement  of  the  engine 
and  tram  train  by  the  operator  of  the  engine.  The  violation  of  a 
rule  of  the  operator  forbidding  the  miners  to  ride  on  the  trams  would 
not  have  been  negligence  on  the  plaintiff's  part  proximately  contribut- 
ing to  iis  injury  nor  so  related  to  the  event  as  to  preclude  a  recovery 
for  the  injury  proximately  caused  by  the  act  of  the  defendant's 
operative  in  suddenly  accelerating  the  movement  of  the  cars. 

81o8B-Sheffield  Steel  A  Iron  Co.  v.  Bearden, Ala. ,  80  Southern  42. 

ATTEMPTING  TO   BOARD  MOVING  TRAM. 

A  miner  attempting  to  board  a  slowly  moving  tram  train  was  not 
to  be  charged  with  contributory  negligence  and  his  action  for  dam- 
ages defeated  because  he  was  attempting,  when  injtured,  to  board  the 
moving  train,  where  the  engineer  of  the  dinkey  engine  drawing  the 
tram  train  saw  the  miner  as  he  was  in  the  act  of  getting  on  the  moving 
car  and  suddenly  accelerated  the  speed  of  the  cars,  whereupon  in  con- 
sequence of  the  sudden  movement  of  the  car  the  miner's  foot  passed 
under  the  wheel  and  was  mashed. 

81o«-Shefl&  eld  Steel  &  Iron  Co.  v.  Bearden, Ala. ,  80  Southern  42,  p.  43 

CARB  REQUIRED— NEGLIGENCE  OF  COEMPLOYEE. 

A  mule  driver  in  a  mine  was  required  to  pass  under  an  air  curtain, 
but  the  driver  had  received  no  particular  instructions  as  to  the  method 
of  passing  the  ciu'tain  in  order  to  avoid  collision  with  mules  and  cars 
coming  from  the  opposite  direction.  A  driver  is  not  to  be  charged 
with  contributory  negUgence  and  his  action  for  damages  for  injuries 
by  a  collision  defeated  because  he  did  not  stop  or  get  off  his  car  and 
lift  the  curtain  to  see  if  mules  or  cars  were  coming  from  the  opposite 


118  MINING  DECISIONS,  JANUABY  TO  MAT,  1919. 

direction  where  the  collision  was  caused  by  a  loose  mule  being  chased 
down  the  same  track  by  another  driver. 

Tway  Min.  Co.  v.  Tyree, Ky. ,  208  Southwestern  817,  p.  818. 

WANT  or  KNOWLEDGE  OP  DANGER— QUESTION  OF  FACT. 

A  miner  was  employed  as  a  pusher  in  a  lignite  coal  mine  and  his 
duties  consisted  in  pushing  out  cars  of  lignite  coal  and  in  attaching 
the  loaded  cars  to  a  cable  preparatory  to  being  hauled  up  an  incline 
to  the  unloading  place.  He  was  instructed  to  watch  the  loaded  cars 
as  they  were  drawn  up  and  if  a  car  ran  off  the  track  to  ring  a  bell  in 
order  to  stop  the  team  hauling  the  car.  On  one  occasion  as  a  loaded 
car  started  up  the  incline  the  pusher  stooped  down  in  order  to  see  if 
the  car  ran  off  the  track  and  while  in  that  position  the  cable  attached 
to  the  car  broke  and  the  car  started  down  the  incline  amd  caught 
and  injured  him.  Under  these  facts  he  could  not  as  a  matter  of  law 
be  charged  with  contributory  negligence  where  he  had  no  knowledge 
of  the  worn  and  defective  condition  of  the  cable  and  had  no  knowl- 
edge of  the  presence  of  a  manhole  at  the  side  of  the  track  from  which 
he  should  have  watched  the  operation  of  the  car. 

Abelfltad  v.  Johnson, N.  Dak. ,  170  Northwestern  619,  p.  620. 

miner's  WOEKING   place — ASSUMPTION   OF  SAFETY. 

A  miner  is  not  guilty  of  contributory  neghgence  for  working  in  a 
place  where  he  had  a  right  to  assume  in  the  absence  of  patent  and 
obvious  defects  that  the  place  was  reasonably  safe. 

Hennees  v.  Pend  D'Oreille  Min.  &  Reduction  Co., Idaho ,  178  Pacific  836. 

ASSUMPTION  OF  RISK. 

RISKS  ASSUMED. 

RISKS   INCIDENT  TO  EMPLOYMENT. 

An  employee  assumes  the  ordinary  risks  incident  to  his  employ- 
ment. 

Inspiration  Consol.  Copper  Co.  v.  Lindley, Ariz.  ,  177  Pteific  24,  p.  25. 

The  doctrine  that  an  employee  assumes  the  ordinary  risks  and 
dangers  of  his  emplojmient  that  are  known  to  him  or  which  hy  the 
exercise  of  ordinary  diligence  he  should  have  known  is  one  of  imiversal 
application. 

MiUer  v.  Utah  Consol.  Min.  Co., Utah ,  178  Pacific  771,  p.  774. 

KNOWLEDGE   OF  DEFECTS. 

Where  an  employee  in  a  mine  knows  of  defects  in  a  machine  or 
other  instrument  furnished  him  with  which  to  work  and  continues  to 
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use  it  as  a  general  rule  he  assumes  the  risk  and  the  mine  operator  is 
not  liable  for  injuries  thus  incurred. 

Long  V.  Pocahontas  Oonsol.  Collieries  Co., W.  Va. ,  98  Southeastern  289, 

p.  292. 

OPEN   AND  OBYIOUS  DANGERS. 

An  employee  assumes  the  risk  of  injury  from  the  extraordinary 
and  unusual  dangers  and  hazards  of  his  work  if  they  were  open  and 
obvious  to  and  were  fully  observed  and  imderstood  and  appreciated 
by  him. 

Inspiration  Consol.  Copper  Co.  v.  Lindley, Ariz. ,  177  Pacific  24,  p.  26. 

BISKS  NOT  ASSITMED. 
QUESTION   OF  FACT. 

A  motor  helper  was  injured  while  standing  on  the  footboard  of  the 
locomotive  motor.  The  alleged  negligence  of  the  mine  operator  was 
in  failing  to  furnish  a  suitable  footboard,  running  the  motor  without 
a  headlight,  and  in  running  it  at  too  great  a  speed  on  a  sharp  curve. 
Whether  under  such  circumstances  the  employee  assumed  *the  risk 
was  a  question  of  fact  to  be  determined  by  the  jury. 

Inspiration  Consol.  Copper  Co.  v.  Lindley, Ariz. ,  177  Pacific  24,  p.  26. 

DANGERS  UNKNOWN  TO  MINER. 

A  miner  does  not  assume  risks  which  are  unknown  to  him  or 
dangers  which  by  reason  of  his  inexperience  he  does  not  compre- 
hend. A  mine  operator  is  prima  facie  bound  to  instruct  an  inex- 
perienced miner  as  to  all  risks  which  are  abnormal  or  extraordinary 
and  at  the  same  time  of  such  a  kind  that  the  servant  can  not  be  held 
chargeable  with  an  adequate  comprehension  of  their  nature  and 
extent  or  of  the  proper  means  by  which  to  safeguard  himself. 

Batesel  v.  American  Zinc,  Lead  &  Smelting  Co., Mo. ,  207  Southwestern 

742,  p.  744. 

employee's   ignorance   of  danger — HAZARDS  OF  SERVICE. 

An  employee  does  not  assume  the  risks  from  the  dangers  of  the 
employment  of  which  he  was  ignorant  and  as  to  which  he  had  been 
given  no  reasonable  instruction,  although  they  are  the  ordinary 
hazards  of  the  service,  unless  they  are  so  obvious  that  even  an  inex- 
perienced man  would  observe  them  by  the  exercise  of  ordinary  care. 

Silurian  Oil  Co.  v.  Morrell, Okla. ,  176  Pacific  964,  p.  967. 

RISKS  OF  EMPLOYMENT — QUESTION   OF  FACT. 

Under  certain  circumstances  and  conditions  the  question  as  to 
whether  a  risk  was  incident  to  the  employment  may  be  one  of  fact 
for  the  jury  in  an  action  by  a  miner  for  damages  for  injuries. 

Miller  v.  Utah  Conaol.  Min.  Co., Utah ,  178  Pacific  771,  p.  774. 
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NEQLIOENOE   OF  MASTER. 

Negligence  of  an  employer  is  never  a  risk  assumed  by  an  employee. 

Miller  v.  Utah  Conaol.  Min.  Co., Utah ,  178  Pacific  771,  p.  774. 

-NEGLIGENCE   OF   OPERATOR — DANGER   IMMINENT. 

An  employee  does  not  assume  the  risk  of  the  negligence  of  the 
employer,  unless  the  danger  thereof  was  so  imminent  that  a  man  of 
ordinary  prudence  would  not  have  incurred  the  risk  or  hazard. 

Inspiration  Conaol.  Copper  Co.  v.  Lindley, Ariz. ,  177  Pacific  24,  p.  25. 

WORKING  UNDER   ORDEtlS — DANGERS. 

An  employee  does  not  assume  the  extraordinary  risk  of  the  negli- 
gence of  the  employer,  or  while  in  obedience  to  the  employer's  order 
he  works  in  a  dangerous  place  with  unsafe  appliances,  or  in  a  dan- 
gerous manner,  unless  such  danger  was  so  imminent  that  a  man  of 
ordinary  prudence  would  not  have  incurred  the  risk  or  hazard. 

Inspiration  Conaol.  Copper  Co.  v.  Lindley, Ariz. ,  177  Pacific  24,  p.  25. 

6HOVELER   BREAKING   BOULDERS   WITH   DYNAMITE — PROOF   OP 

CUSTOM. 

A  shoveler  in  a  mine  was  injured  whUe  attempting  to  hreak  up  a 
large  boulder  with  dynamite.  In  an  action  against  the  mine  oper- 
ator for  damages  it  was  error  for  the  court  to  admit  evidtoce  showing 
that  in  mining  operations,  as  generally  carried  on  in  the  particular 
district  the  work  of  "popping"  boulders  with  dynamite  was  not 
entrusted  to  common  laborers  such  as  shovelers  but  to  men  specially 
chosen  and  skilled  in  such  work.  Such  evidence  shows  that  such 
work  required  special  knowledge  and  skill  to  minimize  the  danger 
and  that  the  injured  shoveler  in  applying  for  and  accepting  the  job 
of  shoveler  was  not  contracting  to  break  boulders  with  dynamite  or 
holding  himself  out  as  competent  to  do  such  work. 

Bateeel  v.  American  Zinc,  Lead  &  Smelting  Co., Mo. ,  207  Southwestern 

742,  p.  743. 

DANGERS  FROM   DEFECTIVE   APPLIANCES. 

A  pusher  was  employed  to  push  loaded  cars  to  the  foot  of  an  incline 
and  there  attach  a  cable  by  which  the  cars  were  drawn  up  the  incline. 
While  stooping  down  to  see  if  a  car  did  or  would  run  off  the  track,  the 
cable  broke  and  the  car  ran  down  the  incline  and  injured  him.  Under 
such  conditions  it  can  not  be  said  as  a  matter  of  law  that  the  pusher 
assumed  the  risk  of  the  danger  where  the  breaking  of  the  cable  was 
due  to  its  worn  and  defective  condition  of  which  he  had  no  knowledge. 

Abelstad  v.  Johnson, N.  Dak. ,  170  Northweetem  619,  p.  620. 


MIKES  AND  MINING  OPERATIONS.  121 

PROXIMATE  CAUSE  OF  INJITBY. 
WHAT  CONSTITUTES  HIOXIMATB  CAUSE. 

To  constitute  a  proximate  cause  of  an  injury  it  is  not  necessary 
that  the  act  or  omission  complained  of  as  negligent  should  be  the 
direct  or  immediate  cause,  but  there  must  be  a  causal  connection 
between  the  two,  a  continuous  flow  of  consequences  which  culminated 
in  the  injury  so  that  it  can  be  said  that  the  negligence  alleged  entered 
into  and  became  an  actual  agency  or  efficient  cause. 

Haney  v.  Texas  &  Pacific  Coal  Co., Tex.  Civ.  App. ,  207  Southwestern  376, 

p.  381. 

NEOLIOENCE  OP  OPEBATOB — BURDEN  OF  PBOOF. 

In  an  action  for  the  death  of  a  miner  caused  by  the  alleged  negli- 
gence of  the  mine  operator,  the  burden  of  proof  rested  on  the  com- 
plainant to  show  by  an  unbroken  sequence  of  cause  and  effect,  that 
the  negligence  charged  was  the  proximate  cause  of  the  death  of  the 
miner. 

ConnoTB-Weyiiian  Steel  Co.  v.  Kilgore, Ala.  — =— ,  80  Southern  454,  p.  456. 

PSOXIMATE   CAUSE — INTEBYENINO  AGENCY. 

A  wrongful  act  or  omission  relied  upon  as  constituting  the  proxi- 
mate cause  of  an  injury  must  be  such  as  that  therefrom  the  injury  or 
some  similar  injury  might  be  reasonably  contemplated.  The  negli- 
gence must  be  Uie  cause  of  the  injury;  but  if  the  causal  connection  is 
broken  by  the  intervention  of  a  wholly  independent  act  of  another 
which  of  itself  causes  the  injury,  then  the  original  act  of  negligence 
becomes  the  remote  and  not  the  proximate  cause  of  the  injury. 

Haney  v.  Texas  &  Pacific  Coal  Co., Tex.  Civ.  App. ,  207  Southwestern  375, 

p.  381. 

CONTRACTS  RELATING  TO  OPERATIONS. 
CONTRACT  TO  DBILL  OIL   WELL — CONSTRUCTION. 

A  contract  -by  which  the  second  party  agreed  to  drill  an  oil  well 
stipulated  that  the  well  should  be  drilled  into  the  oil  sand  or  to  a 
depth  of  3,500  feet,  if  required  by  the  contractor.  The  "oil  sand'' 
contemplated  by  the  contract  was  producing  oil  sand,  or  sand  pro- 
ducing oil  in  reasonably  paying  quantities,  and  in  default  of  drilling 
into  such  producing  oil  sand  the  contractor  was  justified  in  requiring 
the  well  to  be  drilled  to  a  depth  of  3,500  feet  unless  the  phrase  "into 
the  oil  sand"  has  some  special  local  meaning  with  reference  to  which 
the  parties  contracted. 

California  Well  Drilling  Co.  v.  California  Midway  Oil  Co.,  Cal.  ,  177 

Pacific  849,  p.  862. 

125590*'— 19— Bull.  181 10 
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CONDITIONAL   SALE   OF   CASING  FOB  OIL   WELLS. 

Casing  for  Use  in  drilling  an  'oil  and  gas  well  was  delivered  to  the 
driller  under  a  contract  by  which  a  specific  rental  was  to  be  paid,  but 
if  the  well  produced  oil  or  gas  in  paying  quantities,  or  if  the  casing  was 
used  in  any  other  well,  then  the  same  should  be  paid  for  at  the  stipu- 
lated price  in  addition  to  the  rental,  otherwise  the  casing  was  to  be 
returned  to  the  seller.  This  agreement  constituted  a  bailment  and 
not  a  sale  of  the  casing  and  the  title  did  not  pass  and  the  seller  could 
not  maintain  an  action  to  recover  the  price  of  the  casing. 

U.  S.  Supply  Co.  V.  Andrews, Okla. ,  176  Pacific  967.  p.  968. 

miner's    contract    for    services — ^PAYMENT    OUT    OF   PROCEEDS   OP 

MINE. 

A  mining  company  employed  a  miner  to  work  for  it  in  its  mine 
under  a  contract  entered  into  in  the  State  of  Idaho.  The  contract 
of  employment  expressly  provided  that  the  miner  was  to  receive 
compensation  in  a  specified  manner  and  partially  payable  out  of  the 
proceeds  of  the  company's  mine  in  which  he  worked.  The  miner 
brought  suit  in  a  court  in  Washington  to  recover  the  value  of  his 
services  on  the  ground  that  the  statute  of  Washington  (Remington 
Code,  1915,  sections  6560-61)  makes  such  contracts  entered  into  in 
the  State  of  Washington  unlawful.  The  defendant  mining  company 
was  a  Washington  corporation  but  carried  on  all  of  its  mining  opera- 
tions wholly  within  the  State  of  Idaho  and  the  miner  also  was  a 
resident  of  the  State  of  Washington.  The  mining  company  per- 
formed its  part  of  the  agreement  and  paid  the  nuner  according  to  the 
terms  of  the  contract.  The  contract  as  made  involved  no  inherent 
element  of  immorality  or  coercion  and  it  would  be  illegal  if  made  to 
be  performed  in  Washington  only  because  of  the  statute,  but  aside 
from  the  statute  it  was  not  in  contravention  of  public  policy.  The 
parties  both  voluntarily  went  into  the  State  of  Idaho  and  made  the 
contract  there  and  thereby  voluntarily  submitted  themselves  to  the 
laws  of  Idaho  in  so  far  as  their  rights  under  it  were  concerned.  In 
seeking  to  enforce  the  contract  in  Washington  either  affirmatively 
or  as  a  defense,  the  parties  should  be  treated  and  their  rights  meas- 
ured by  the  courts  of  Washington  as  if  they  were  residents  of  Idaho. 
When  a  resident  of  one  State  voluntarily  goes  into  another  State  and 
there  makes  a  contract  to  be  wholly  performed  there,  which  is  valid 
and  binding  under  the  laws  of  that  State,  and  it  is  sought  to  be 
enforced  by  the  other  party  thereto  in  the  courts  of  another  State  as 
the  basis  of  a  cause  of  action,  he  should  not  have  any  higher  or  better 
right  to  invoke  the  public  policy  of  the  State  of  his  residence  in 
avoidance  of  the  contract  than  he  would  have  if  he  were  a  non- 
resident of  the  State.    Under  these  circumstances  a  miner  is  not  in  a 
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position  to  claim  any  special  rights  or  privileges  looking  to  the 
avoidance  of  the  contract  merely  because  he  was  a  resident  of  the 
State  of  Washington  and  he  can  not  rightfuUy  claim  to  be  injured 
thereby  as  a  resident  of  the  State.  The  statute  of  Washington  can 
not  make  a  contract  executed  and  to  be  performed  in  another  State 
unenforceable  in  the  courts  of  Washington. 

Hatcher  v.  Idaho  Gold  <fc  Ruby  Co., Wash. ,  179  Pacific  106,  p.  107. 

INDEPENDENT  CONTRACTOB. 
RELATION — QUESTION   OP  FACT. 

Under  a  proper  issue  and  the  proof  to  sustain  it,  the  question  of 
whether  the  person  under  whom  an  injured  miner  was  working  was 
an  independent  contractor  or  a  lessee  of  the  mine  was  a  question  of 
fact  to  be  determined  by  the  jury. 

ConnorB-Weyman  Steel  Co.  v.  Kilgore, Ala. ,  80  Southern  454. 

INJXJBY  TO   EMPLOTBE — LIABILITY  OP  OPERATOE. 

Where  an  employer  reserves  the  right  to  direct  the  manner  in 
which  the  work  shall  be  performed  in  any  particidar,  or  where  he 
undertakes  to  provide  any  of  the  instrumentalities  used  in  the 
process  of  the  work  he  owes  to  the  employees  of  an  independent 
contractor  the  duty  of  ordinary  care  in  directing  such  matters  over 
which  he  retained  control  or  undertook  to  perform. 

SUck  Oil  Co.  V.  Coffey, Okla. ,  177  Pacific  916,  p.  917. 

METHODS  OF  OPBBATINa. 
GRANT    TO    TRANSPORT    COAL    UNDER    THE    SURFACE — CONSTRUCTION. 

A  deed  for  coal  gave  the  grantee  the  right  to  mine  and  remove  the 
coal  under  the  land  conveyed  and  also  gave  the  grantee  the  right  to 
remove  and  carry  away  "imder  said  described  premises"  other  coal 
belonging  to  the  grantee.  Under  this  deed  the  grantee  could  open 
drifts  and  haulageways  to  the  surface  and  lay  on  the  surface  of  the 
land  its  tracks  for  the  transportation  of  the  coal  mined  imder  the  sur- 
face of  the  tract  conveyed,  but  the  surface  owner  had  the  right  to  enjoin 
and  restrain  the  grantee  from  hauling  and  transporting  over  such  tracks 
on  the  surface  of  his  land  coal  mined  from  other  lands  owned  by  the 
grantee.  The  grant  restricted  the  grantee's  right  to  transport  coal 
mined  by  the  grantee  from  other  lands  ''under  said  described  prem- 
ises." This  did  not  give  the  grantee  any  right  to  convey  or  transport 
over  or  upon  the  surface  of  the  grantor's  land  any  coal  mined  and 
taken  from  lands  other  than  described  in  the  grant. 

Shaulis  V.  Quemahoning  Creek  Coal  Co., Pa. ,  105  Atlantic  826,  p.  827. 

8ee  Potter  v.  Wren,  201  Pa.  318,  60  Atlantic  821. 
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ENTRIES   UNDER  STREET — RIGHT  OF  LANDOWNER  TO  ENJOIN. 

A  mining  corporation  obtained  consent  of  the  township  authorities 
to  construct  entries  under  the  surface  of  a  road  and  in  front  of  the 
lands  of  an  abutting  owner,  but  the  nearest  point  the  entry  ap- 
proached was  within  six  feet  of  the  complainant's  land.  No  mining 
operations  had  been  conducted  by  the  company  imder  the  road  and 
no  coal  imder  the  road  within  the  Unes  of  the  complainant's  land  had 
been  removed  nor  was  it  the  intention  of  the  coal  company  to  remove 
any.  Under  these  facts  the  landowner  was  not  entitled  to  a  prelimi- 
nary injunction,  because  of  his  failure  to  show  irreparable  injury. 

Nugent  V.  Bowerton  Min.  Co., Pa. ,  106  Atlantic  112. 

SURFACE  AND  SUBTERRANEAN  EXCAVATIONS. 

Where  the  term  ''mines  and  minerals"  is  used  in  grants  or  in 
reservations  in  instruments  of  conveyance  or  in  statutes  the  word 
''mines''  is  not  limited  to  mere  subterranean  excavations  or  work- 
ings, nor  is  the  word  "minerals"  limited  to  metals  or  metalliferous 
deposits  whether  contained  in -veins  having  well-defined  walls  or  in 
beds  or  deposits  that  are  irregular  or  are  found  at  or  near  the  surface. 

Byron  v.  Utah  Copper  Co., Utah ,  178  Pacific  53,  p.  56. 

UNCHOKING   BLAST  HOLE   WITH   STEEL  DRILL. 

A  miner  with  others  was  attempting  to  unchoke  a  blast  hole. 
After  the  unsuccessful  use  of  a  pole  and  under  the  direction  of  the 
superintendent  they  used  a  diamond  drill  and  while  so  engaged  the 
powder  exploded,  filhng  the  eyes  of  the  suing  miner  with  smoke  and 
dust  and  dirt,  and  in  running  from  the  place  of  danger  he  ran  over  a 
high  bank  and  was  injured  by  the  fall.  On  the  trial  of  the  case  for 
damages  it  was  proper  to  permit  experienced  witnesses  to  testify  that 
it  was  the  custom  among  well-regulated  ore  mines  to  unchoke  blast 
holes  with  a  drill  and  it  was  proper  for  a  witness  to  state  that  in 
many  years  of  experience  in  employment  for  the  defendant  he  had 
never  known  the  powder  to  explode. 

SloBB-Sheffield  Steel  &  Iron  Co.  v.  Thomas, Ala. ,  80  Southern  69,  p.  71. 

BIGHT  TO   SURFACE   SUPPORT. 
MINERALS    "in   OR   UNDER   THE   SURFACE" — MINING  AND   REMOVING. 

A  deed  conveying  the  surface  but  reserving  to  the  grantor  the  right 
to  all  ores  '4n  and  under  the  surface/'  with  the  right  to  mine  and 
remove  the  same,  reserves  to  the  grantor  aU  the  valuable  mineral 
whether  in  or  under  the  surface  and  gives  him  the  right  to  mine  and 
remove  the  same  without  leaving  support  for  the  surface  or  without 
in  fact  leaving  any  surface  where  surface  mining  was  the  method  ot 
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operating  at  the  time  of  the  conveyance  and  where  the  parties  by  the 
conveyance  contemplated  such  method  of  mining. 

Byron  v,  Utah  Copper  Co., Utah ,  178  Pacific  53,  p.'Sd. 

WAIVER  OF  RIGHT. 

A  leivse  of  coal  rights  gave  to  the  lessee  the  exclusive  privilege  of 
mining  and  carrying  away  coal  with  as  full  right  as  if  the  lessee  were 
the  actual  owner  of  the  land,  the  same  to  be  exercised  without  any 
liability  for  damages  resulting  from  the  use  and  exercise  of  such 
right.  This  grant  indicates  in  the  clearest  terms  the  intention  of  the 
lessor  that  the  lessee  should  not  be  liable  for  damages  for  failure  to 
support  tbe  surface. 

Weakland  v.  Cymbria  Goal  Co., Pa. ,  105  Atlantic  658,  p.  559. 

NUI8ANCK. 
SMELTER  OPERATIONS — INJURY   FROM   POISONOUS   GASES — ^PROOF. 

A  complaint  in  an  action  for  damages  alleged  that  crops,  fruits, 
vines,  berries,  and  vegetables  of  the  plaintiff  were  damaged  and 
destroyed  from  smoke  and  fumes  blown  over  the  lands  from  a  nearby 
smelter  and  that  such  smoke  and  fumes  contained  sulphur,  arsenic, 
lead,  and  zinc  in  various  combinations  and  of  sufficient  quantities  to 
destroy  the  vegetation  and  poison  animals.  It  was  sufficient  for  the 
plaintiff  to  sustain  the  burden  of  proof  when  he  showed  at  the  time 
his  plants  and  vegetation  were  d^troyed  and  damaged  the  defend- 
ant's smelter  was  freely  emitting  fumes,  gases,  and  acids  that  were 
destructive  of  plant  and  animal  life,  and  that  the  wind  did  blow  such 
fumes  and  poisonous  gases  toward  his  premises  near  which  the 
smelter  was  located  and  that  there  was  no  other  known  agent  of 
destruction  existing  in  the  vicinity. 

Courtney  v.  American  Zinc,  Lead  &  Smelting  Co., Kans. ,  179  Pftdfic  342. 

See  Wichers  v.  New  Orleans  Acid  &  Fertilizer  Co.,  128  La.  1011,  55  Southern  657. 

SKELTER    OPERATIONS — PROOF    OF    DAMAGES — COMPETENCY    OF 

TESTIMONY. 

In  an  action  against  a  smelting  company  for  damages  for  injuries 
to  animals  and  vegetation,  it  was  proper  for  experts  to  give  an  opinion 
that  stock  in  the  vicinity  of  the  smelter  had  been  made  sick  from 
smoke  and  fumes  from  the  smelter,  without  proof  that  the  smoke  and 
fumes  contained  poisonous  and  deleterious  substances.  It  was  not 
necessary  to  prove  the  precise  nature  of  the  gases  and  fumes  that 
came  from  the  stacks  of  the  smelter.  Proof  that  at  some  seasons  of 
the  year  when  the  winds  prevailed  in  one  direction  the  crops  on  lands 
opposite  thereto  and  in  the  vicinity  of  the  smelter  were  affected  or 
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destroyed  by  the  fumes  and  that  these  fumes  had  an  effect  on  the 
health  of  animals  and  live  stock.  It  was  also  competent  to  prove 
the  condition  of  other  premises  and  the  experience  of  other  farmers 
located  at  varying  distances  and  in  different  directions  from  the 
smelter  in  order  to  establish  the  fact  that  whatever  the  fumes  con- 
sisted of  they  were  poisonous  and  deleterious  to  the  lives  of  animals 
and  live  stock. 

Ootirtziey  v.  American  Zinc,  Lead  &  Smelting  Co., Kans. ,  179  Pacific  342, 

p.  343. 

OIL  TANKS — ESCAPE   OF  OIL — INJURY  TO   LAND. 

The  Standard  Oil  Company  maintained  a  large  number  of  oil  tanks 
surrounded  by  tank  dikes  several  feet  high,  built  for  the  purpose  of 
conserving  oil  in  case  the  tanks  should  catch  on  fire  and  the  oil  run 
out  of  the  tanks.  The  company  maintained  an  open  drainpipe  in 
the  bottom  of  the  dikes  and  any  oil  accumulating  in  the  dike  would 
pass  through  this  drainpipe  onto  the  adjoining  lands.  Crude  oil  was 
permitted  to  accumulate  in  the  dike  and  run  through  the  drainpipe 
onto  the  lands  of  the  complainant  to  his  damage.  It  was  the  duty 
of  the  oil  company  as  owner  of  the  tanks  and  dikes  to  exercise  ordi- 
nary care  to  prevent  any  oil  from  escaping  and  flowing  onto  the 
adjacent  premises.  The  question  of  the  negligence  of  the  oil  com- 
pany in  so  maintaining  its  tanks,  dikes  and  the  drainpipe  and  its 
effort  to  close  the  drainpipe  were  questions  of  fact  to  be  determined 
by  the  jury. 

Standard  Oil  Co.  v.  Glenn, Okla. ,  176  Pacific  900. 

INJITNCTIGN. 
CONTRACl'    FOR    SALE    OP    COAL — INJUNCTION    TO    PREVENT     BREACH. 

A  coal-mine  operator  entered  into  a  contract  with  an  agent  l)y 
which  the  agent  was  to  handle  and  sell  the  entire  output  of  the  liunp 
coal  irom  the  mine  from  March  1,  1917,  to  March  1,  1918.  The  con- 
tract provided  for  the  loading  and  shipping  of  coal  and  the  sale  and 
accounting,  less  a  stated  commission.  The  agent  fulfilled  his  part 
of  his  contract  from  its  date  to  October  25,  1917,  when  the  coal-mine 
operator  notified  him  that  the  contract  was  not  binding  and  refused 
to  make  further  shipments  on  the  order  of  the  agent.  The  agent 
thereupon  demanded  the  entire  output  of  the  mine  and  notified  the 
operator  of  numerous  contracts  that  he  had  made  on  the  faith  of  the 
terms  of  bis  employment,  some  with  the  special  approval  of  the  mine 
operator,  and  that  he  was  unable  to  fill  these  unless  the  coal  was 
shipped  pursuant  to  the  contract.  The  rule  that  no  ground  for 
equitable  relief  was  shown  does  not  obtain  in  the  State  of  Missouri, 
as  the  statute  of  that  State  broadens  the  groimds  for  the  intervention 
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of  equity  and  justifies  equitable  relief  "  to  prevent  the  doing  of  any 
legal  wrong  whatever,  whenever  in  the  opinion  of  the  court  an  ade- 
quate remedy  can  not  be  enforced  by  an  action  for  damages."  An 
adequate  remedy  by  an  action  for  damages  could  not  be  afforded  in 
this  case,  as  no  coal  of  like  quality  could  be  had  and  supplied  to  fill 
the  agent's  contracts,  and  he  would  be  subject  to  a  large  number  of 
suits  for  damages  for  his  inability  to  comply  with  his  contracts,  due 
to  the  breach  of  the  contract  on  the  part  of  the  mine  operator. 

Warren  v.  Ray  County  Coal  Co., Mo.  App. ,  207  Southwestern  883,  p.  886. 

WBONGFUIi  DEATH. 

DEATH   OF   MINOR   CONVICT — RIGHT   OF   PARENT  TO    RECOVER. 

A  minor,  as  a  convict,  by  some  arrangement  with  the  State,  was 
being  forced  by  a  mine  operator  or  his  agents  or  servants,  acting 
within  the  line  and  scope  of  their  authority  as  such,  to  labor  in  a  coal 
mine  for  the  mine  operator  against  his  will,  and  while  so  working  he 
was,  through  the  alleged  negligence  of  the  mine  operator,  run  over 
by  a  tram  car  and  killed.  Under  such  facts  the  father  of  the  deceased 
minor  and  convict  had  the  right  to  maintain  an  action  against  the 
negligent  mine  operator  for  damages  for  the  death  of  his  minor  son. 

Red  Feather  Coal  Co.  v.  Murchison, Ala. ,  80  Southern  354,  p.  365. 

NEGLIGENCE — PROOF   INSUFFICIENT. 

Proof  that  an  employee  was  overcome  by  fumes  of  gasoline  from  a 
tank  car  and  while  in  this  condition  fell  from  the  car  to  a  ditch  at  the 
side  of  the  track  and  inhaled  water,  mad,  and  gasoline,  and  other 
waste  products,  and  there  died  from  suffocation,  was  insufficient  to 
establish  negligence.  There  was  no  substantial  evidence,  direct  or 
express,  fairly  tending  to  prove  the  actual  cause  of  the  death,  and  the 
evidence  was  insufficient  to  justify  a  recovery  on  the  ground  of  negli- 
gence in  assigning  the  employee  to  a  dangerous  place  to  work. 

Caah  V.  Kansas  Oil  Refining  Co., Kana. ,  176  Pacific  980. 

F0LLT7TI0N  OF   STREAMS. 
INJURY  TO   FISH — QUESTIONS   OUTSIDE   OP    ISSUES. 

In  an  action  by  a  riparian  owner  against  a  mine  operator  for 
damages  for  the  polhition  of  a  stream  and  for  injuries  to  the  com- 
plainant's land  by  mining  and  smelting  operations,  the  question  of 
the  existence  or  nonexistence  of  fish  in  the  stream  at  any  given 
time  was  outside  of  the  issues  and  properly  excluded. 

Jones  V.  Tenneasee  Coal,  Iron  &  B.  Co., Ala. ,  80  Southern  463,  p.  464. 
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RIGHTS   OF  RIPARIAN   PROPRIETOR — USE   OP   WATER. 

A  riparian  owner  has  the  right  to  use  a  stream' and  the  water  that 
flows  through  his  land  for  ordinary  purposes  and  the  gratification  of 
the  natural  needs  even  though  the  stream  be  consumed  in  such  use, 
and  this  right  has  to  be  exercised  both  by  himself  and  all  living  things 
in  liis  legitimate  employment. 

Jones  V.  Tennessee  Coal,  Iron  dc  R.  Co., Ala. ,  80  Southern  463,  p.  464. 

USE  OF  WATER — ABATEMENT  OF  FORMER  RULE. 

Public  concern  about  the  reasonable  exigencies  of  agricultural  and 

manufacturing  enterprise  must  be  allowed  to  abate  somewhat  of  the 

right  of  riparian  proprietors  to  have  a  stream  flow  as  it  has  been 

accustomed  to  flow^  to  receive  and  discharge  it  without  appreciable 

impairment  of  its  original  volume  or  purity. 

Jones  V.  Tennessee  Coal,  Iron  db  R.  Co., Ala. ,  80  Southern  463,  p.  464. 

See  Sloas-ShefBeld  Steel  &  Iron  Co.  v.  Morgan,  181  Ala.  587,  61  Southern  283. 

EXTRAORDINARY   USE  OF  WATER — RESTORING   WATER  TO   STREAM. 

A  riparian  proprietor  has  the  right  to  the  extraordinary  or  arti- 
ficial use  of  a  stream  and  its  waters,  if  by  the  use  of  the  water  it  is  not 
forced  back  or  unreasonably  or  improperly  precipitated  on  the  lands 
of  adjacent  proprietors  and  after  its  use  it  is  restored  to  its  natural 
channel  without  unreasonable  or  material  diminution  before  it  leaves 
the  land  of  the  person  so  diverting  or  subjecting  it  to  such  artificial 
uses,  and  provided  also  it  is  not  so  polluted  as  to  unreasonably  or 
materially  affect  its  ordinary  and  extraordinary  use  by  the  proprietor 
of  the  land  into  which  the  unused  waters  flow  by  its  accustomed 
channel. 

Jonee  v.  Tennessee  Coal,  Iron  &  R.  Co., Ala. ,  80  Southern  463,  p.  464. 

See  stout's  Mt.  Coal  &  Coke  Co.  v.  Ballard,  195  Ala.  283,  80  Southern  172. 
Parsons  v.  Tennessee  Coal,  Iron  &  R.  Co.,  186  Ala.  84,  64  Southern  591. 

USB  OF   WATER     FOR  MANUFACTURING     PURPOSES — DIMINUTION. 

Reasonable  diminution  of  the  quantity  of  water  in  a  stream  in  grati- 
fying and  meeting  customary  wants  has  always  been  permitted,  and 
the  temporary  detention  of  the  waters  of  streams  for  manufacturing 
purposes  followed  by  its  release  in  increased  volume  is  a  necessary 
consequence  of  its  utilization  as  a  propelling  force,  and  it  is  conceded 
that  these  uses  necessarily  detract  somewhat  from  the  normal  purity 
of  the  waters  so  used.  These  modifications  of  individual  right  must 
be  submitted  to  in  order  that  the  greater  good  of  the  public  be  con- 
served and  promoted.  Notwithstanding  these  changes  the  water 
course  must  not  be  diverted  from  its  channel  or  so  diminished  in 
quantity  or  so  corrupted  and  polluted  as  practically  to  destroy  or 


MINES  AKD  MINING  OPERATIONS.  129 

greatly  impair  its  value  to  the  lower  riparian  proprietor.  But  no 
rule  can  be  declared  so  clear  and  precise  that  it  can  be  applied  with 
certainty  to  every  case  that  may  arise. 

Jonee  v.  Tennessee  Coal,  Iron  &  R.  Co., Ala. ,  80  Southern  463,  p.  464. 

See  Alabama  Consolidated  Coal  &  Iron  Co.  v.  Turner,  145  Ala.  639,  39  Southern  603. 

Sloss-Sheffield  Steel  &  Iron  Co.  v.  Morgan,  181  Ala.  587,  61  Southern  283. 

Persons  V.  Tennessee  Coal,  Iron  &  R.  Co., 186  Ala.  84,  64  Southern  591. 

CONTRIBUTING  CAUSES — INDIVIDUAL  LIABILITY. 

A  mining  company  maintaining  an  ore-washery  plant  can  not  bo 
held  liable  to  a  lower  riparian  proprietor  for  damages  for  the  pollution 
of  the  waters  of  a  stream  caused  by  other  mining  and  ore-washing 
companies  and  other  independently  contributing  causes  that  precipi- 
tated detrius  or  polluting  elements'  into  the  stream  above  the  com* 
plainant's  lands  and  particularly  where  many  of  the  contributing 
causes  intervened  between  the  complainant's  land  and  the  location 
of  the  defendant's  washery. 

Jones  V.  Tennenee  Coal,  Iron  db  R.  Co., Ala. ,  80  Southern  463,  p.  464. 

See  Tenneeeee  Coal,  Iron  &  R.  Co.  v.  Hamilton,  100  Ala.  252,  14  Southern  167. 
Tutwiler  Coal  &  Iron  Co.  v.  Nichob.  146  Ala.  364,  39  Southern  762. 
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LEASES  GENEBALLY— CONSTBUCTIOir. 
CONSTRUCTION — MINERALS   IN   AND   UNDER  THE   SURFACE — ^BfEANINO. 

A  mineral  lease  granted  all  the  ores  and  minerals  ''in  and  under- 
neath the  surface."  At  the  time  of  the  execution  of  the  lease  it  was 
known  that  the  leased  premises  contained  valuable  ores  and  metals, 
and  that  at  and  before  that  time  mining  operations  in  the  locality 
were  carried  on  by  mining  at  the  surface  as  well  as  by  imderground 
operations,  and  that  surface  mining  was  the  usual  method  employed 
by  the  lessee  on  property  in  close  proximity  to  the  leased  premises. 
Under  the  lease  as  construed  in  the  light  of  the  situation  of  the  parties 
and  the  existing  conditions,  the  lessee  had  the  right  to  mine  and 
remove  all  minerals  in  and  under  the  surface  as  well  as  dumps  con- 
taining valuable  ores  and  metals  that  had  been  piled  upon  the  leased 
premises  from  excavations  made  thereon. 

Byron  v.  Utah  Copper  Co., Utah ,  178  Pacific  53,  p.  56. 

FAILURE  TO  PERFORM   COVENANTS — ^NOTICE   TO   SURRENDER. 

A  mining  lease  provided  that  in  the  event  the  lessee  failed  to  work 
the  mine  in  a  workmanlike  manner  and  to  properly  timber  Ihe  same 
so  as  to  protect  ores  not  removed,  or  failed  to  comply  with  any  of  the 
covenants  or  conditions  of  the  lease,  to  the  prejudice  of  the  lessor, 
the  lessor  might  forfeit  the  lease  after  thirty  days'  written  notice  and 
demand  requiring  performance  by  the  lessee.  A  notice  by  the  lessor 
to  the  lessee  under  this  lease  either  to  perform  the  covenants  or  to 
relinquish  possession  must  point  out  specifically  the  default  claimed 
so  that  the  lessee  could  correct  the  same  within  the  time  limited. 
When  a  lease  provides  for  a  notice  requiring  the  tenant  in  the  alter- 
native to  perform  the  covenant  or  relinquish  possession  the  notice 
must  recite  the  breach  or  stipulation  relied  on  with  sufficient  par- 
ticularity to  enable  the  lessee  to  correct  his  default. 

Tri-Bullion  Smelting  &  Dev.  Co.  v.  Ozark  Smelting  &  Min.  Co., N.  Mex. , 

176  Pacific  817,  p.  818. 

TERMINATION   BY  NOTICE — ^SUFFICIENCY  OF  NOTICE. 

Where  a  mining  lease  provides  for  its  termination  upon  the  failure 
of  the  lessee  to  comply  with  any  of  its  terms  and  conditions  after 
thirty  days'  notice  of  default  and  demand  for  compliance,  a  com- 
plaint by  a  lessor  filed  in  a  suit  for  possession  of  the  premises  setting 
180 
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up  default  in  the  terms  and  conditions  of  the  lease  will  not  take  the 

place  of  the  notice  provided  for  by  the  terms  of  the  lease  and  under 

which  the  lessee  was  to  have  thirty  dajrs'  tim^  within  which  to  comply 

with  its  terms. 

Tri-BuUion  Smelting  &  Dev.  Co.  v.  Ozark  Smelting  A  Min.  Co., N.  Mex. , 

176  Pacific  817,  p.  818. 

LEASES   TO  HIGHEST  BIDDEB. 

The  statute  of  Nebraska  (Acts,  Extra  Session,  1918,  section  16) 
provides  that  the  holders  of  mineral  leases  that  have  been  declared 
invaUd  may  apply  for  new  leases,  and  the  Board  of  Educational  Lands 
and  Funds  may  in  its  discretion  determine  if  the  bonus  and  royalties 
are  equal  or  better  than  the  bona  fide  competitive  bids  and  if  the 
lessee  has  made  extensive  or  expensive  preparations  and  is  prepared 
to  proceed  with  development,  the  board  may  consider  the  same  and 
.issue  a  new  lease.  But  the  board  under  this  section  should  call  for 
competitive  bids,  and  the  holders  of  such  invalid  leases  may  bid  with 
others  and  specify  the  bonus  and  royalty  provided  for  in  their  former 
contracts^  and  if  such  lessees  have  paid  money  under  leases  declared 
void  the  payment  will  be  taken  into  consideration  and  allowed  as 
payment  upon  their  new  leases  if  they  are  successful  bidders,  other- 
wise the  money  paid  on  former  void  leases  should  be  returned.  The 
board  may  include  more  than  one  tract  of  land  in  a  proposed  lease  of 
mineral  rights  if,  in  its  discretion,  the  State  would  realize  larger 
returns  by  so  doing,  but  under  the  statute  all  leases  must  be  made  to 
the  highest  bidder  in  open  competition  and  upon  due  notice. 

Briggs  v.  Neville, Nebr. ,  170  Northweetern  188,  p.  189. 

MINERAL   LEASE   OF  AGRICULTURAL   LANDS-r-ISSUANOE   NOT 

ENJOINED. 

The  statute  of  Nebraska  (Acts,  Extra  Session,  1918,  section  16) 
authorizes  mineral  leases  of  State  lands  already  leased  for  agricultural 
purposes.  An  agricultiu:al  lessee  cannot  enjoin  the  State  Board  of 
Educational  Lands  and  Funds  from  issuing  a  mineral  lease  on  lands 
held  by  him  under  an  agricultural  lease  on  the  ground  that  the  statute 
provides  no  method  for  determining  or  assessing  his  damages, 
although  the  act  expressly  provides  that  the  mineral  lessee  shall  pay 
all  damages  to  growing  crops  caused  by  his  operations. 

BriggB  V.  Neville, Nebr. ,•  170  Northweatem  188,  p.  190. 

AGRICULTURAL  AND  MINERAL  LESSEES — ^RELATIVE  RIGHTS — DAMAGES. 

Section  8  of  the  statute  of  Nebraska  (Acts,  Extra  Session,  1918, 
section  16)  provides  that  lessees  of  mineral  rights  shall  pay  all  dam- 
ages to  growing  crops  caused  by  his  operations  and  for  the  use  of  the 
land  necessarily  occupied.     But  the  act  contains  no  provision  for 
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ascertaining  the  amount  of  damages,  and  the  lessee  of  the  mineral  rights 
is  not  authorized  by  his  lease  to  interfere  in  any  respect  with  the  rights 
of  the  agricultural  lessee  without  providing  for  the  satisfaction  of  such 
damages;  and  if  he  is  willing  to  accept  the  lease  upon  such  conditions 
the  rights  of  the  agricultural  lessee  are  not  injured  by  this  statute. 
The  mineral  rights  lessee  would  rely  upon  being  able  to  make  a  reason- 
able adjustment  with  the  former  agricultural  lessee  and  he  coiild  not 
be  wholly  and  arbitrarily  deprived  of  his  right  to  extract  the  minerals 
by  unreasonable  demands  of  the  agricxiltural  lessee.  But  if  there  is  no 
other  method  provided  for  adjusting  such  claims  or  damages,  a  couit 
of  equity  might  provide  a  method. 

Briggs  V.  Neville, Nebr. ,  170  Northwestern  188,  p.  190. 

LEASE    TO    MINE    IRON    ORE — MISTAKE    AS    TO    EXISTENCE    OF    ORE- 
RIGHT  OF  PARTIES. 

The  owner  of  lands  containing  iron  ore  entered  into  a  contract  and 
lease  to  extend  for  a  period  of  forty  years  by  which  the  lessee  was  to 
conduct  mining  operations  and  to  mine  at  least  20,000  tons  of  oi*e 
each  year  and  to  pay  a  royalty  of  50  cents  per  ton  to  the  lessor.  At 
the  time  of  the  execution  of  the  lease  both  lessor  and  lessee  believed 
that  the  lands  contained  merchantable  iron  ore  in  sufficient  quantity 
to  last  for  the  full  lease  period  on  the  basis  of  the  requii-ed  annual 
amount  to  be  mined.  After  conducting  mining  operations  for  about 
18  years  the  lessee  gave  notice  of  his  intention  to  cancel  and  surrender 
the  lease  because  iron  ore  could  no  longer  be  found  on  the  leased 
premises  either  of  the  quality  or  quantity  that  could  be  profitably 
mined.  It  is  manifest  that  the  parties  (X)ntract6d  entirely  with  ref- 
erence to  iron  ore  supposed  to  exist  and  that  did  exist  on  the  land. 
The  obligation  proceeded  upon  the  presumption  that  the  ore  was 
there  and  continued  to  be  there  in  sufficient  quantities  to  enable  the 
lessee  to  perform  his  contract;  but  if  the  ore  was  not  there  so  that  it 
(*,ou1d  no  longer  be  taken  out  in  the  quantities  specified,  the  lessee  was 
entitled  to  be  relieved  of  the  lease.  He  could  not  do  an  impossible  thing 
and  therefore  could  not  be  held  liable  for  not  doing  it.  Such  a  lease 
imposes  no  obligation  to  pay  the  minimum  royalty  after  the  ore  in 
the  premises  has  become  exhausted. 

Virginia  Iron,  Coal  &  Coke  Co.  v.  Graham, Va. ,  98  Southeastern  659, 

p.  663. 

See  Boyer  v.  J*iilmer,  176  Pa.  282,  35  Atlantic  235. 
Ridgley  v.  Conewago  Iron  Co.,  53  Federal  988. 

PAYMENT  OF  ROYALTIES — MINIMUM  BASIS — EXHAUSTION  OF  ORE. 

A  lease  for  mining  iron  ore  was  to  continue  for  forty  years  and  the 
lessor  was  to  receive  50  cents  per  ton  as  compensation  for  each  ton  of 
good  merchantable  iron  ore  mined  and  shipped.    The  lease  provided 
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that  no  less  than  20,000  tons  were  to  be  shipped  each  year  and  that 
was  made  the  minimum  basis  of  royalty;  but  any  deficit  in  quantity 
in  one  year  was  to  be  equalized  by  a  surplus  in  another  year.  The 
contingency  provided  against  was  the  failure  to  mine  and  not  the 
exhaustion  of  the  ore  assumed  by  both  parties  to  exist.  It  is  manifest 
that  if  the  ore  did  not  in  fact  ^xist,  the  lessee  should  be  relieved  from 
the  obligation  to  pay  the  royalty  provided  for  in  the  lease  because  the 
paramount  consideration  has  failed  and  performance  by  the  lessee  has 
become  impossible. 

Viigima  lion.  Goal  A  Coke  Go.  v.  Graham, Va. ^  98  Southeastern  659, 

p.  664. 

FUBOHASB  OF  LESSOR'S   INTEREST   BT  LESSEE — ^MERGER. 

The  lessee  of  certain  mining  claims  purchased  during  the  existence 
of  the  lease,  the  lessor's  interest.  Ordinarily  a  purchase  of  the  lessor's 
interest  by  a  lessee  merges  the  two  estates;  but  the  rule  does  not 
obtain  where  the  contract  of  pui'chase  expressly  recited  that  the 
purchase  should  in  no  wise  affect  the  existing  lease  and  agreement  and 
the  lessee  after  the  purchase  was  boimd  to  pay  the  stipulated  royalties 
for  the  full  term  of  the  lease. 

Raybume  v.  Stewart-Calvert  Go., Waah. ,  178  Pacific  454,  p.  455. 

PURCHASE  OF  HALF   INTEREST — LIABILITY   AS   PARTNER. 

All  agreement  by  which  one  party  was  to  sell  and  another  to  pur- 
chase a  half  interest  in  a  mining  lease  on  certain  conditions  and  to  be- 
come effective  in  the  future  after  the  mine  was  dewatered  and  ready 
for  inspection  and  should  in  fact  be  inspected  by  the  purchaser,  does 
not  create  a  partnership  and  make  the  purchaser  liable  as  a  partner 
for  debts  incurred  by  the  seller  in  pumping  the  wateY  from  the  mine 
and  preparing  it  for  inspection  by  the  purchaser. 

Madde-Clemens  Coal  Co.  v.  Brady, Mo.  App. ,  208  Southwestern  151, 

p.  152. 

SALE — CONSIDERATION — PAYMENTS  TO  THIRD  PARTY. 

A  lessee  of  certain  mining  property  was  required  to  pay  to  the 
lessor  a  stipxilated  royalty  and  was  also  obliged  to  pay  a  three  per 
cent  royalty  to  three  other  persons  by  reason  of  some  former  interest 
in  the  mining  property.  The  lessee  by  a  written  agreement  sold  the 
mining  lease  to  a  piu*chaser  for  a  stipulated  sum  and  in  connection 
with  the  sale  and  in  consideration  of  the  royalty  due  to  the  thh'd 
persons  the  purchaser  executed  his  several  notes  to  such  persons  in 
payment  of  the  surrender  of  their  royalty  rights.  In  an  action  to 
recover  by  one  of  the  parties  on  a  note  so  executed,  the  purchaser 
could  not  defeat  a  recovery  on  the  groimd  that  there  was  a  failure  of 
consideration  in  that  the  royalty  contract  was  not  a  lien  on  the 
mining  property,  as  represented. 

Fate  V.  Mullen, Mo.  App. ,  209  Southwestern  291,  p.  293. 
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GOAL  LEASES. 
NATURE   OF  GRANT — ^SURFACE   SUPPORT. 

A  coal  lease -conveyed  to  the  lessee  the  absolute  right  to  enter  upon 
the  leased  lands  and  mine  and  remove  the  coal  and  to  use  the  Surface 
as  fully  as  if  the  lessee  owned  the  same.  It  expressly  relieved  the 
lessee  from  all  liability  from  injury  to  the  surface  caused  by  mining 
operations.  The  terms  of  the  lease  were  sufficient  to  show  an  inten- 
tion on  the  part  of  the  lessor  to  waive  his  right  to  the  support  of  the 
surface  and  to  relieve  the  lessee  from  any  liability  for  injuries  to  the 
surface  occasioned  by  his  mining  operations. 

Weakland  v.  Cymbria  Coal  Co., Pa.  -^ ,  105  Atlantic  558,  p.  559. 

GRANT   OF   RIGHT  TO   USE   TIMBER — CONSTRUCTION. 

A  coal-mining  lease  gave  the  lessee  the  right  to  use  the  timber  on 
the  leased  land  within  certain  stated  boundaries.  This  grant  of  the 
right  to  use  the  timber  must  be  construed  as  intending  only  such  use 
as  may  be  necessary  to  effectuate  the  purpose  of  the  demise.  The 
right  of  appropriation  is  seldom  enlarged  into  an  unqualified  owner- 
ship,  such  as  authorizing  a  severance  and  a  sale  without  regard  to  the 
right  to  use  for  mining  purposes.  Until  such  time  as  the  lessee  found 
it  necessary  to  elect  to  exercbe  the  right,  the  title  to  the  timber 
remained  vested  in  the  lessor. 

Paxton  Lumber  Co.  v.  Panther  Coal  Co., W.  Va. ,  98  SoutheaBt^m  563, 

p.  565. 

See  Godfrey  v.  Weyanoke  Coal  &  Coke  Co., W.  Va. ,  97. Southeastern  186. 

PRIORITY   OF   MORTGAGE. 

A  coal  lease  on  certain  lands  executed  after  the  execution  of  a  valid 
mortgage  is  subject  to  such  mortgage.  A  judgment  of  foreclosure  of 
the  mortgage  prima  facie  binds  the  entire  estate,  including  the  coal. 

Reisinger  v.  Garrett  Smokeless  Coal  Co., Pa. ,  106  Atlantic  78,  p.  79. 

MORTGAGE     AND     LEASE — AGREEMENT     AS    TO    PRIORITY — ^NOTICE  TO 

PURCHASER. 

A  lessee  of  certain  coal  rights  accepted  a  lease  subject  to  a  mortgage 
on  the  land.  The  mortgagee  for  a  valuable  consideration  agreed  that 
the  lease  should  be  prior  and  superior  to  his  mortgage.  But  the  land- 
owner repudiated  and  refused  to  be  bound  by  the  agreement  and  the 
agreement  was  not  properly  recorded  in  the  mortgage  record.  Sub- 
sequently the  mortgage  was  foreclosed  and  notice  of  the  foreclosure 
duly  served  on  the  coal  lessee  who  was  in  possession  of  the  land,  but 
he  failed  to  give  notice  to  the  purchaser  of  the  priority  of  his  coal  lease. 
The  improper  record  of  the  agreement  to  give  priority  to  the  coal 
lease  was  not  constructive  notice  and  the  purchaser  at  the  sheriff's 
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sale  had  no  actual  knowledge  of  such  agreement  and  obtained  by  his 
purchase  an  absolute  title  to  the  land,  including  the  coal,  together 
with  the  right  of  possession. 

ReisiDger  v.  Garrett  Smokeless  Coal  Co., Pa. ,  106  Atlantic  78,  p.  80. 

OIL  AND  GAS  LBASBS. 
CONSTRUCTION — INTENTION   OP   PARTIES. 

t 

An  oil  and  gas  lease  contained  a  clause  in  writing  to  the  effect  that 
if  the  lessee  did  not  commence  operations  within  one  year  the  lease 
should  be  null  and  void.  A  printed  clause  in  the  lease  provided  that 
if  the  lessee  failed  to  commence  a  well  within  one  year  he  should  pay 
a  yearly  rental  of  $82.  In  construing  a  lease  containing  such  provi- 
sion it  is  proper  to  look  at  the  purposes  and  objects  to  be  gained  by  its 
execution  in  order  to  ascertain  the  intent  of  the  parties  as  expressed 
in  the  lease.  The  evidence  shows  that  at  the  time  of  the  execution 
of  the  lease  it  was  agreed  and  understood  that  it  should  be  null  and 
void  if  operations  were  not  commenced  in  a  year.  Such  is  the  more 
natural,  probable,  and  reasonable  interpretation  to  be  placed  upon 
the  lease,  and  the  written  provision  should  prevail  over  the  printed 
part. 

Johnston  v.  Shaffer, Okla. ,  176  Pacific  901. 

CONSTRUCTION — LANDOWNER    FAVORED. 

The  construction  of  contracts  or  leases  relating  to  oil  and  gas,  where 
their  terms  admit  of  doubt  or  uncertainty,  should  favor  the  land 
owner,  the  lessor,  because  of  the  peculiar  characteristics  of  these 
minerals. 

Rechard  v.  Cowley, Ala. ,  80  Southern  419,  p.  421. 

CONSTRUCTION — ONE  DOLLAR  CONSIDERATION. 

A  mining  lease,  in  consideration  of  one  dollar  paid,  granted  to  the 
lessee  the  oil  and  gas  in  and  under  the  land  described,  and  granted  all 
other  rights  and  privileges  convenient  for  conducting  mining  opera- 
tions, with  the  right  of  ingress  and  egress  and  the  right  of  transporta- 
tion of  .oil,  gas,  and  water  upon  and  from  the  described  land.  The 
nominal  consideration  of  one  dollar,  the  receipt  of  which  was  formally 
acknowledged,  was  effective  and  sufficient  to  support  the  obligation 
assumed  by  the  lessor,  whereby  rights  were  conferred  on  the  lessee. 

Rechard  v.  Cowley, Ala. ,  80  Southern  419,  p.  420. 

CONSTRUCTION — CONTRACTUAL    CONSIDERATION — ^EFFECT. 

Oil  and  gas  leases  are  not  dependent  for  their  validity  on  an  agree- 
ment to  pay  royalties  and  a  consequent  expressed  or  implied  covenant 
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to  develop.  They  may  be  for  any  other  consideration  agreeable  to 
the  parties  and  valuable  in  law,  or  the  consideration  may  be  wholly 
executory,  or  it  may  be  in  money  only,  paid  at  the  time  of  the  exe- 
cution and  delivery  of  the  instrument.  The  amoimt  recited  may  be 
small,  only  one  dollar,  but  a  dollar  is  a  unit  of  value  and  is  a  thing  of 
value  in  fact  and  in  the  eyes  of  the  law.  One  dollar  is  a  sufficient 
consideration  to  support  a  conveyance  of  land,  and  if  sufficient  to 
support  a  conveyance  of  the  whole  estate  in  land  it  is  sufficient  to 
support  a  grant  of  a  less  interest.  Where  one  dollar  was  the  sole 
consideration  paid  for  an  oil  and  gas  lease  and  the  payment  was 
recited  in  the  instrument,  the  instrument  would  not  be  void.  But 
aside  from  this  it  may  be  that  development  and  prospective  royalties 
are  the  real  or  moving  consideration  for  such  a  lease.  But  this  can 
not  be  where  the  parties  expressly  agree  that  development  may  be 
deferred  for  a  stated  time.  One  of  the  considerations  and  perhaps  the 
principal  one  for  such  a  grant  is  the  covenant  to  develop  and  yield 
prospective  royalties  or  pay  the  stipulated  price  in  lieu  thereof. 

Rich  V.  Doneghey, Okla. ,  177  Pacific  86,  p.  91. 

See  Guffey  v.  Smith,  231  U.  S.  101,  35  Supreme  Ot.  526. 

Eastern  Oil  Co.  v.  Beatty, Okla. ,  176  Pacific  104. 

CONSTRUCTION — JOINT   AND   SEVERAL  COVENANTS. 

A  covenant  in  an  oil  and  gas  lease  may  be  construed  to  be  joint  or 
several  according  to  the  interest  of  the  parties  appearing  upon  the 
face  of  the  lease,  if  the  words  are  capable  of  such  construction;  but  the 
covenant  will  not  be  construed  to  be  several  by  reason  of  several 
interests  if  it  be  expressly  joint.  This  rule  was  applied  to  an  oil  and 
gas  lease  executed  by  a  husband  and  wife  as  ''parties  of  the  first 
part/'  where  the  rentals  were  to  be  paid  to  the  "parties  of  the  first 
part."  Under  this  ruling  a  payment  of  rentals  to  the  wife  was  a 
discharge  of  the  obligation  although  the  title  to  the  land  was  in  the 
husband. 

Jens  Marie  Oil  Oo.  v.  Rixse, Okla. ,  178  Pacific  658. 

CONSTRUCTION — ^VARIANCE    BETWEEN    WRITTEN    AND    PRINTED     POR- 
TIONS OF  LEASE. 

An  oil  and  gas  lease  contained  a  printed  provision  to  the  effect  that 
the  lessee  agreed  to  commence  a  well  within  twelve  months  from  its 
date  or  pay  the  lessor  a  stipulated  yearly  rental.  There  was  written 
in  the  lease  immediately  below  this  printed  clause :  "  'The  second  party 
agrees  to  commence  operations  on  this  land  within  one  year,  other- 
wise this  lease  shall  be  null  and  void."  The  written  portion,  being  at 
variance  with  the  printed  matter,  must  control  and  govern  in  the 
construction  as  best  indicative  of  the  intention  of  the  parties. 

Joixnston  v.  Shaffer, Okla. ,  176  Pacific  901. 
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CONSTBUCTION — TTNILATERAL — MEANING. 

The  term  "unilateral*'  is  often  used  to  express  absence  of  mutu- 
ality, particularly  in  relation  to  oil  and  gas  leases.  Where  contracts 
made  up  solely  of  mutual  promises,  each  the  consideration  for  the 
other,  where  the  promises  of  one  party  are  so  expressed  as  not  to  be 
absolutely  binding  on  him,  but  to  be  performed  only  if  such  party  so 
wills,  or  a  promise  on  but  one  side  and  no  consideration  therefor,  the 
one  making  the  absolute  promise  in  the  one  case,  or  the  sole  promise 
of  the  other,  is  not  bound  to  perform.  The  reason  for  this  conclusion 
as  sometimes  given  is  that  the  contract  is  unilateral  or  void  for  want 
of  mutuality;  but  the  real  reason  is  that  there  is  not  enough  consider- 
ation for  the  promise.  Consideration  is  essential,  but  mutuality  of 
obligation  is  not  unless  the  want  of  mutuality  would  leave  one  party 
without  a  valid  or  available  consideration  for  his  promise. 

Rich  V.  Doneghey, Okla. ,  177  Pacific  86,  p.  90. 

CONSTRUCTION — LEASE   NOT  UNILATERAL. 

An  oil  and  gas  lease  for  a  stated  term  required  the  lessee  to  drill  a 
well  within  one  year  or  thereafter  to  pay  the  lessor  a  quarterly  rental 
in  advance  and  give  the  lessor  one-eighth  of  the  oil  and  a  stated  sum 
for  each  gas  well  and  permitted  the  lessee  at  any  time  to  remove  all 
his  property  and  reconvey  the  premises,  and  provided  that  the  pay- 
ments made  were  to  be  retained  by  the  lessor  as  the  full  damages  for 
failure  to  comply  with  the  lease.  This  lease  was  not  subject  to 
cancellation  on  the  ground  that  it  was  imilateral  in  form  and  was 
therefore  void  for  want  of  mutuality. 

Hughee  v.  Parson, Ky. ,  209  Southwestern  863. 

See  Killabrew  v.  Murray,  151  Ky.  345,  151  Southwestern  662. 
Rechard  v.  Cowley, Ala. ,  80  Southern  419,  p.  421. 

CONSTRUCTION — OPTIONAL   AS   TO   ONE — RIGHT   OF   OTHER. 

The  rule  that  contracts  imperformed  without  sufficient  considerar- 
tion  which  are  optional  as  to  one  of  the  parties  are  optional  as  to  both, 
applies  to  contracts  or  oil  and  gas  leases  consisting  entirely  of  mutual 
promises  wholly  executory  and  unperformed.  The  promises  on  one 
side  being  the  sole  consideration  for  the  promise  on  the  other  and  in 
which  if  it  is  optional  with  one  of  the  parties  whether  he  will  perform 
his  promise,  then  prior  to  performance  by  him  it  is  optional  with  the 
other  whether  he  will  perform  his  promise.  The  correct  statement 
of  the  rule  is  that  contracts  unperformed,  without  sufficient  consider- 
ation, which  are  optional  as  to  one  are  optional  as  to  both. 

Rich  V.  Doneghey, Okla. ,  177  Pacific  86,  p.  91. 

See  Hill  Oil  A  Gas  Co.  v.  White,  53  Okla.  748,  157  Pacific  710. 

125500*— 11^— Bull.  181 11 
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CONaTBUCTION — ^NATUBB   OF   ESTATE   GRANTED. 

A  contract  to  explore  and  take  and  remove  gas  and  oil  is  usually 
denominated  a  lease,  but  strictly  speaking  it  is  not  such,  but  is  in  fact 
a  grant  in  presenti  of  all  the  right  to  the  oil  and  gas  to  be  found  in  the 
lands  described,  with  the  right  for  the  term  named  to  enter  upon  the 
land  and  search  therefor,  and,  if  found,  to  produce  and  remove  them 
according  to  the  terms  of  the  agreement.  The  grant  implies,  where  it 
b  not  expressed,  a  right  to  occupy  so  much  of  the  surface  of  the  land 
as  may  be  necessary  for  the  purpose  of  exploration  and  production* 

Rich  V.  Doneghey, Okla. ,  177  Pacific  86,  p.  W. 

CONSTRUCTION — ^RIGHTS    ACQUIRED   BY  LESSEE. 

A  lessee  under  an  ordinary  oil  and  gas  lease  acquires  the  right  to  go 
upon  the  premises,  erect  and  maintain  all  necessary  structures,  and 
explore  for  oil  and  gas,  and,  if  found,  produce  them  according  to  the 
terms  of  the  lease. 

Rich  V.  Doneghey, Okla. ,  177  Pacific  86,  p.  95. 

CONSTRUCTION — OIL   AND   GAS   IN   PAYING   QUANTITIES — ^MEANINQ. 

An  oil  and  gas  lease  provided  that  one  well  was  to  be  drilled  to  the 
top  of  the  Mississippi  lime  unless  oil  or  gas  was  found  in  paying  quan- 
tities before  the  lime  was  reached,  unavoidable  accidents  excepted. 
The  phrase  ''oil  or  gas  is  found  in  paying  quantities"  takm  in  con- 
nection with  other  provisions  of  the  lease  must  mean  the  finding  of  oil 
or  gas  in  such  quantities  as  would  justify  the  expectation  ot  a  reason- 
able profit  above  the  entire  cost,  including  the  cost  of  drilling  and 
equipping  the  well. 

Ardizonne  v.  Archer, Okla. ,  178  IHtcific  263,  p.  264. 

EIGHTS   GRANTED — EXCLUSIVE   PRIVILEGE. 

An  ordinary  oil  and  gas  lease  is  a  grant  of  a  present  vested  interest 
in  land  and  gives  the  right  for  the  term  named  of  mining  and  operating 
on  the  described  premises  for  oil  and  gas,  which  includes  the  right  to 
explore  therefor  and  extract  therefrom  and  reduce  to  possession,  as 
personal  property,  such  as  may  bo  found  in  the  land.  It  is  a  grant  of 
the  exclusive  right  for  the  time  specified  to  take  all  the  oil  and  gas 
that  can  be  found  by  drilling  wells  upon  the  lands  described,  with  the 
accompanying  incidental  right  to  occupy  so  much  of  the  surface  as  may 
be  required  to  do  the  things  necessary  to  the  discovery  and  for  the  enjoy- 
ment of  the  principal  right  to  take  oil  and  gas.  Such  a  lease  does  not 
convey  a  vested  interest  in  any  oil  or  gas  by  reason  of  the  nature  of 
these  substances,  but  only  the  right  to  search  for  and  reduce  to  posses- 
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sion  such  as  may  be  found;  and  after  discovery,  when  reduced  to 
possession,  an  estate  therein  as  corporeal  property  would  vest. 

Rich  V.  Doneghey, Okla. ,  177  Pacific  86,  p.  89. 

CONSTRUCTION — ^NATURE  OF   GRANT. 

An  oil  and  gas  lease  in  consideration  of  one  dollar  granted  to  the 
lessee  all  the  oil  and  gas  in  and  under  the  tract  of  described  land,  with 
the  right  to  operate  thereon  for  oil  and  gas  and  the  right  to  transport 
the  oil  and  gas  from  the  described  premises.  It  is  manifest  that  this 
lease  was  not  intended  to  make  a  grant  in  presenti  of  the  oil  and  gas 
as  a  part  of  the  realty. 

Rechard  v.  Cowley, Ala. ,  80  Southern  419,  p.  421. 

NATURE — ^RIGHTS   GRANTED — TITLB   TO   OIL — ^VALUATION. 

* 

An  oil  and  gas  lease  carries  with  it  not  only  the  privilege  of  going 
upon  the  lands  for  the  purpose  of  drilling,  but  the  right  to  take  there- 
from during  the  continuance  of  the  lease  such  oil  and  gas  as  may  be 
found.  Title  to  the  oil  and  gas  is  vested  by  the  lease  in  the  lessee  and 
it  becomes  his  property  of  recognized  value  and  he  controls  it  and  may 
dispose  of  it  as  his  own.  Not  only  is  the  oil  or  gas  property,  but  the 
lease  under  which  it  is  taken  from  the  ground  is  property  which  has 
a  substantial  value  and  is  the  subject  of  frequent  sale  and  is  property 
that  is  subject  to  taxation. 

Rayduie  v.  Board,  etc.,  Eetill  County, Ky. ,  209  Southwestern  19,  p.  24. 

See  Mt.  Sterling  Oil  &  Gas  Co.  v.  Ratliff,  127  Ky.  1,  104  Southwestern  993,  31  Ky. 
Law.  Rep.  1229. 

MINIMUM  TERM  FOR  EXPLORATION — ESTATE  AT  WILL. 

An  oil  and  gas  lease  granted  the  lessee  all  the  oil  and  gas  in  and 
under  the  land  described,  with  the  right  of  conducting  operations 
thereon  and  the  right  of  transporting  the  oil  and  gas  from  the  premises 
for  a  term  of  twelve  years  and  as  much  longer  as  oil  and  gas  are  found 
in  paying  quantities.  Such  a  lease  does  not  create  a  tenancy  at  will 
as  it  fixed  so  far  as  the  lessor  was  concerned  a  minimum  term  for  the 
exploration  and  possession  to  accomplish  the  end. 

Rechard  v.  Cowley, Ala. ,  80  Southern  419,  p.  421. 

CONSTRUCTION — FAILURE   TO  DRILL  WELL   OR   PAY  RENTALS. 

An  oil  and  gas  lease  provided  among  other  things  that  if  a  well  was 
not  commenced  within  one  year  the  lease  should  be  void  unless  the 
lessee  should  pay  or  tender  to  the  lessor  one  dollar  per  acre  for  each 
additional  year  that  such  commencement  was  delayed.  The  lease 
was  dated  July  1,  lOlG,  and  no  well  was  commenced  during  the  first 
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year  and  no  rental  was  paid  or  tendered  before  July  1,  1917.  The 
right  to  extend  the  lease  existed  on  the  payment  of  the  rental  and  was 
not  a  consequence  flowing  from  the  original  consideration  alone.  If 
the  lessee  desired  to  continue  the  lease  he  should  have  paid  or  tendered 
the  rentals  on  or  before  July  1,  1917.  If  he  wished  to  avoid  paying 
the  rentals  by  drilling  operations,  such  operations  should  have  been 
commenced  before  July  1,1917.  The  lease  compelled  the  lessee  either 
to  pay  rent  or  commence  drilling  before  July  1,  1917.  Hedidneither, 
and  under  its  terms  the  lease  became  null  and  void  and  subject  to 
forfeiture. 

Doombofls  V.  Warwick, Kan. ,  177  Pacific  527. 

CONSIDEBATION — ^DELAY       RENTALS — NO       IMPLIED       COVENANT       TO 

DEVELOP. 

No  covenant  to  develop  the  land  can  be  implied  under  an  oil  and 
gas  lease  in  the  face  of  an  expressed  stipulation  for  periodical  pay- 
ments for  delay  thereof  not  extending  beyond  a  definite  t^m.  Devel- 
opment on  other  lands  in  the  vicinity  may  show  the  premises  to  be 
situated  in  an  oil  and  gas  territory  and  prove  the  adaptability  of  the 
land  for  profitable  mining  operations  but  the  lessor  has  no  legal  cause 
for  complaining  so  long  as  he  receives  compensation  for  the  delay  for 
which  he  had  contracted  and  the  operations  on  neighboring  lands  do 
not  drain  the  leased  premises.  Under  such  circumstances  a  court  will 
not  imply  a  covenant  for  diligent  operation  or  operations  at  all.  The 
lessor  is  deemed  to  have  assented  to  the  postponement  through  the 
several  periods  and  bound  to  accept  the  periodical  payments  therefor. 

Eastern  Oil  Co.  v.  Beatty, Okla. ,  177  Pacific  104,  p.  105. 

CONSIDERATION — CASH   BONUS — ^EFFECT  ON   COVENANTS. 

By  an  oil  and  gas  lease  the  lessee  agreed  to  complete  a  well  within 
twelve  months  or  pay  at  the  rate  of  $100  for  each  additional  twelve 
months  after  such  completion  was  delayed.  The  completion  of  a  well 
was  to  operate  as  a  fuU  liquidation  of  rent  during  the  remainder  of  the 
term  of  the  lease.  A  cash  bonus  as  a  money  consideration  was  paid 
for  the  lease  at  the  time  of  its  execution.  A  cash  bonus  paid  for  an 
oil  and  gas  lease  is  a  sufficient  consideration  to  support  each  and  all 
of  the  covenants  in  the  lease. 

Carter  Oil  Co.  v.  Tiffin, Okla. ,  176  Pacific  912. 

CONSIDEBATION — MUTUALrTY — TERMINATION. 

A  landowner  executed  an  oil  and  gas  lease  for  the  sole  purpose  of 
mining  for  a  term  of  five  years,  giving  the  lessee  the  right  to  operate 
for  oil  and  gas,  laying  pipe  lines,  building  tanks,  power  stations, 
and  structures  thereon  and  to  procure  and  take  care  of  the  oil  and  gas. 


MINING  LEASES.  141 

A  consideration  of  one  dollar  was  named  and  the  lessee  was  to  deliver 
to  the  the  lessor  one-eighth  of  the  oil  and  to  pay  a  stipulated  sum  per 
annum  for  each  gas  well  and  for  gas  used  from  each  oil  well.  The 
.lessee  was  to  complete  a  well  within  six  months  or  pay  at  the  rate  of 
$15  for  each  additional  month  such  completion  was  delayed.  The 
lease  gave  the  lessee  the  right  at  any  time  on  payment  of  one  doUar  to 
the  lessor  to  surrender  the  lease  for  cancellation  and  all  liability  there- 
under was  to  cease.  The  consideration  recited  is  sufficient  to  support 
the  grant  of  the  right  to  explore  the  land  for  oil  and  gas  and  to  take 
and  remove  such  as  may  be  found.  The  agreement  is  not  void  for 
want  of  mutuality  as  it  gave  the  lessee  the  right  on  compliance  with 
the  conditions  expressed  to  terminate  the  lease;  but  the  lessor  could 
not  terminate  the  lease  at  his  pleasure  on  the  theory  that  the  instru- 
ment created  a  tenancy  at  will,  within  the  rule  that  an  estate  at  the 
will  of  one  party  is  equally  at  the  will  of  the  other. 

Rich  V.  Doneghey, Okla. ,  177  Pacific  86,  p.  89. 

See  Eastern  Oil  Co.  v.  Beatty, Okla. ,  176  Pacific  104. 

CON8IDEBATION — ^MUTUALITY — SURRENDER  CLAUSE — ^TERMINATION. 


An  oil  and  gas  Tease  executed  for  a  valuable  consideration  in  the  way 
of  a  cash  bonus  in  addition  to  the  covenant  to  develop  and  pay 
royalties  or  to  pay  rental  in  lieu  of  such  development  is  valid  and 
binding  upon  the  lessor  notwithstanding  a  siurender  clause,  and  is 
not  subject  to  canceUation  by  the  lessor  on  the  ground  that  the 
contract  is  unalateral  and  void  for  want  of  mutuality.  The  right 
given  the  lessee  to  terminate  the  lease  does  not  confer  a  corresponding 
right  of  termination  upon  the  lessor. 

Eastern  Oil  Co.  v.  Beatty, Okla. ,  177  Pacific  104,  p.  105. 

C50NSIDERATI0N— OBLIGATIONS   UPON  •  LESSEE. 

An  oil  and  gas  lease  for  a  term  of  five  years  was  for  the  stated 
consideration  of  one  dollar  and  the  lessee  also  agreed  to  pay  certain 
stipulated  royalties  for  the  oil  and  for  each  gas  well,  and  to  complete 
a  well  within  six  iftonths  or  pay  $15  for  each  additional  month  the 
completion  was  delayed.  The  lease  gave  the  lessee  the  right  to  sur- 
render the  lease  at  any  time  on  payment  of  one  dollar  and  all  liabihties 
were  to  terminate.  Such  a  lease  is  not  unalateral  on  the  theory  that 
the  lessee  was  not  bound  to  do  anything.  On  the  contrary,  his  obli- 
gation was  to  do  one  of  three  things :  (1)  drill  and  complete  a  well  in  a 
fixed  time;  or  (2)  surrender  all  his  rights  and  pay  in  addition  the  sum 
of  one  dollar;  or  (3)  pay  during  the  term  of  the  lease,  or  until  sur- 
rendered, $15  per  month  for  each  additional  month  the  completion 
of  a  well  was  delayed.  The  lessee  may  escape  from  two  of  these  obli- 
gations but  he  was  absolutely  bound  to  do  one  of  the  three.     If  he 
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performed  the  first  and  failed  to  find  oil  and  gas  he  suffered  a  detri- 
ment, and  if  oil  and  gas  were  discovered  the  lease  conferred  a  benefit 
on  the  lessor  by  way  of  royalties.  If  the  lessee  performed  the  second 
he  would  suffer  a  detriment  and  confer  a  corresponding  benefit  on  the 
lessor;  but  if  he  did  neither  of  these  he  was  absolutely  obligated  to  the 
other  and  th&  amounts  agreed  to  be  paid  for  the  delay  could  be 
recovered  in  an  action  by  the  lessor. 

Rich  V.  Doneghey, Okla. ,  177  Pacific  86,  p.  90. 

CONSIDEEATION — ^DEVELOPMENT   DELAYED   INDEFINrTELY. 

An  oil  and  gas  lease  provided  that  the  lessee  was  to  begin  a  well  on 
the  premises  within  one  year  of  its  date  or  pay  at  the  rate  of  25  cents 
an  acre  per  year  for  each  year  such  beginning  was  delayed.  In  such 
a  lease  the  main  consideration  is  the  development  of  the  property  and 
the  payment  of  royalty  and  the  lessee  can  not  as  against  the  wishes 
of  the  lessor  refuse  to  begin  the  development  of  the  property  for  an 
unreasonable  time  and  extend  the  lease  indefinitely  by  the  payment 
of  a  mere  nominal  rent. 

Warren  Oil  A  Gas  Co.  v.  Gilliam, Ky. ,  207  Southweetem  698. 


PAYMENT   OP   DELAY   RENTALS — ^FAILURB    OF    CONSIDERATION — RIGHT 

OF  LESSEE. 

A  lease  for  oil  and  gas  covered  280  acres  alleged  to  be  owned  by  the 
lessor;  but  as  to  67  acres  of  the  land  described  the  lessor  had  title 
only  to  a  one-half  undivided  interest  in  the  oil  thereunder.  This 
variance  as  to  the  ownership  is  not  such  a  total  failure  of  consideration 
as  to  authorize  the  lessee  to  maintain  an  action  to  recover  the  delay 
rentals  paid,  in  an  action  by  him  against  the  lessor  as  for  money  had 
and  received. 

Philadelphia  Co.  v.  Shackelford, W.  Va. ,  98  Southeastern  568,  p.  570. 

OPERATIONS — ^EXTENT — ^DILIGENCE   REQUIRED. 

The  large  expense  incident  to  the  work  of  exploration  and  develop- 
ment and  the  fact  that  the  lessee  must  bear  the  loss  if  the  operations 
are  not  successful  require  that  he  proceed  with  due  regard  to  his  own 
interests  as  well  as  to  those  of  the  lessor.  No  obligation  rests  on  him 
to  carry  the  operations  beyond  the  point  where  they  will  be  profitable 
to  him,  even  if  some  benefit  to  the  lessor  will  result  therefrom.  It  is 
only  to  the  end  that  the  oil  and  gas  shall  be  extracted  with  benefit  or 
profit  to  both  that  reasonable  diligence  is  required.  The  rule  is  that 
whatever,  under  the  circumstances,  would  be  reasonably  expected  of 
operators  of  ordinary  prudence,  having  regard  to  the  interest  of  both 
lessor  and  lessee,  is  what  is  required. 

Eastern  Oil  Co.  v.  Beatty, Okla. ,  177  Pacific  104,  p.  107. 

See  Hall  v.  South  Penn  Oil  Co.,  71  W.  Va.  82,  76  Southeastern  124. 
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DELAY  IN  DEYELOPMENT. 

An  oil  and  gas  lease  required  the  lessee  to  begin  a  well  within  one 
year  or  pay  at  the  rate  of  25  cents  an  acre  for  each  year  the  beginning 
of  development  was  delayed.  The  lessee  can  not  under  such  a  lease 
refuse  to  begin  the  development  of  the  property  for  an  unreasonable 
time  and  extend  the  lease  indefinitely  by  the  payment  of  a  mere 
nominal  rent. 

Warren  Oil  &  Gas  Go.  v.  Gilliam, Ky. ,  207  Southwestern  698. 

DUTY   TO   DEVELOP — INDEFINrTE   EXTENSION. 

An  oil  and  gas  lease  provided  that  the  lessee  was  to  begin  a  well  on 
the  premises  within  one  year  from  the  date  of  the  lease,  or  pay  a 
stipulated  rental  per  year  for  each  additional  year  such  beginning  was 
delayed.  The  main  consideration  of  such  a  lease  is  the  development 
of  the  property  and  the  payment  of  the  royalty  and  the  lessee  can  not, 
in  opposition  to  the  wishes  of  the  lessor,  refuse  to  begin  the  develop* 
ment  of  the  property  for  an  unreasonable  time  and  extend  the  lease 
indefinitely  by  the  payment  of  a  mere  nominal  rent. 

Hughes  V.  PftMon, Ky. ,  209  Southwestern  858,  p.  854. 

See  Warren  Oil  &  Gas  Co.  v.  Gilliam,  182  Ky.  807,  207  Southwestern  698. 

FAILUBE   TO   DEVELOP — ^LESSOB's   EIGHT   TO   FOEFEIT.. 

An  oil  and  gas  lease  recited  as  its  consideration  the  receipt  of  one 
dollar  and  granted  to  the  lessee  for  five  years  the  land  described,  the 
lessee  to  give  to  the  lessor  one-eighth  of  the  oil  produced  and  to  pay 
a  stated  sum  per  annum  for  each  gas  well,  and  the  lessee  was  bound 
to  complete  a  well  within  six  months  or  pay  at  the  rate  of  $15  for  each 
additional  month  such  completion  was  delayed.  After  the  payment 
of  the  stipulated  amount  of  one  dollar  and  the  payment  of  the  $15  for 
two  months  as  the  delay  rentfd  where  a  well  had  not  been  completed 
within  the  time  stated,  and  such  sums  received  and  accepted  by  the 
lessor,  the  lessor  has  not  the  option  to  refuse  timely  tenders  of  pay- 
m^its  for  delay  in  completing  a  well  and  terminate  the  grant,  and  can 
not  maintain  an  action  to  compel  a  surrender  of  the  lease. 

Rich  V.  Doneghey, Okla. ,  177  Pacific  86,  p.  92. 

Eastern  Oil  Co.  v.  Beatty, Okla. ,  176  Pacific  104. 

OFF-SET   WELLS — LESSEE    NOT  REQUIRED  TO   DRILL. 

There  can  be  no  implied  covenant  in  an  oil  and  gas  lease  by  which  a 
lessee  is  required  to  drill  off-set  wells,  and  a  lessor  can  not  under  a 
lease  in  the  absence  of  a  covenant  refuse  further  to  accept  delay  rentals 
and  compel  the  lessee  to  drill  off-set  weUs  or  forfeit  the  lease  where 
there  was  no  evidence  that  an  off-set  well  would  be  profitable  to  the 
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lessee  or  any  facts  from  which  it  could  be  reasonably  inferred  that 
operators  of  ordinary  prudence  having  regard  for  the  interest  of  both 
lessor  and  lessee  would  have  drilled  such  wells;  and  where  it  was  not 
made  to  appear  that  the  oil  that  was  being  drawn  from  the  lessor's 
land  and  that  could  have  been  saved  by  operating  an  off-set  well, 
would  pay  the  lessor  sufficient  royalty  or  bonus  to  equal  the  amounts 
to  be  paid  in  the  way  of  delayed  rentals.  Under  such  circumstances 
it  can  not  be  said  that  there  was  drainage  in  a  substantial  sense  and 
that  there  arose  an  obligation  on  the  part  of  the  l^see  to  prevent 
such  drainage  by  drilling  off-set  wells. 

Eastern  Oil  Co.  v.  Beatty, Okla. ,  177  Pacific  194,  p.  108. 

OFF-SET     WELLS — ACCEPTANCE       OF       DELAY       RENTALS — ^BIOHT       OF 

LESSOB. 

A  lessor  of  an  oil  and  gas  lease  can  not  maintain  an  action  to  forfeit 
and  have  canceled  an  oil  and  gas  lease  that  provided  for  delay  rentals 
in  lieu  of  drilling,  on  the  ground  of  the  failure  of  the  lessee  to  drill 
off-set  wells  to  prevent  drainage  of  the  leased  premises,  where  the 
lessor  has  received  and  accepted  payments  of  delayed  rentals  with 
knowledge  of  the  drainage  of  the  leased  lands. 

Eastern  Oil  Co.  v.  Beatty, Okla. ,  177  Pacific  104,  p.  106. 

FAILURE  TO  DRILL  OFF-SET   WELLS — ^DRAINAGE — FORFEITUBE. 

It  may  be  assumed  that  imder  an  oil  and  gas  lease  for  a  ten-year 
period  given  for  a  valuable  cash  bonus  but  containing  a  provision  for 
delay  rentals  an  obligation  to  drill  off-set  wells  during  such  period  for 
the  protection  of  the  leased  lands  against  drainage  from  wells  operated 
on  adjacent  lands  may  be  implied.  Where  the  lessor  in  such  lease 
demands  that  off-set  wells  be  drilled  and  declines  to  accept  further 
payments  for  delay  in  completing  a  well^  {t  cancellation  or  forfeiture 
of  the  lease  may  be  decreed  if  the  lessee  fails  to  drill  such  wells  within 
a  reasonable  time.  But  a  forfeiture  or  cancellation  will  not  be  decreed 
imder  circumstances  where  drilling  such  off-set  wells  would  not 
reasonably  be  expected  of  operators  of  ordinary  prudence,  having 
regard  for  the  interest  of  both  lessor  and  lessee,  and  where  the  lessee 
makes  timely  tender  of  all  payments  due  for  delay  of  operations,  and 
especially  so  where  it  reasonably  appears  that  such  off-set  wells  wovdd 
not  be  profitable  to  the  lessee  and  where  it  does  not  reasonably  appear 
that  the  value  of  the  interest  of  the  lessor  in  the  oil  that  probably 
could  be  saved  from  drainage  by  the  off-set  wells  would  substantially 
exceed  the  amount  stipulated  to  be  paid  for  delay  in  completing  a  well 
as  provided  by  the  lease. 

Eastern  Oil  Co.  v.  Beatty, Okla. ,  177  Pacific  104,  p.  107. 


MINING  LEASES.  145 

DELAY  RENTAL — PAYMENT  OR  TENDER — ^TIME  OF  MAKING. 

An  oil  and  gas  lease  provided  that  if  the  lessee  did  not  drill  a  well 
within  one  year  a  stipulated  rental  was  to  be  paid  for  each  additional 
year  the  beginning  of  operations  was  delayed.  Where  no  operations 
were  commenced  during  the  second  year  the  stipulated  rental  was  not 
due  imtil  the  end  of  that  year  and  the  tender  of  the  rental  for  the 
second  year  before  the  end  of  that  year  was  sufficient  to  avoid  for- 
feiture. 

Hughes  V-  Pareon, Ky. ,  209  Southwestern  853,  p.  854. 

See  Dicks  River  Barytes  Co.  v.  Pence, Ky . ,  123  Southwestern  263. 

DELAY  RENTALS — REFUSAL  TO  ACCEPT — EFFECT  OF  PROVISION* 

Where  an  oil  and  gas  lease  is  for  a  definite  term  and  provides  for  the 
payment  of  a  stipulated  sum  for  delay  during  that  term  and  that 
provision  is  still  effective,  the  lessor  can  not  refuse  the  stipulated  pay- 
ments for  delay  and  recover  damages,  or  invoke  a  forfeiture  for  a 
failure  to  develop  on  demand.  This  in  fact  would  permit  one  party 
to  the  contract  to  demand  and  enforce  immediate  performance  of 
which  he  has  agreed  may  be  deferred.  A  lessor  suffers  no  injury  in 
consequence  of  his  inability  to  compel  development  under  such  cir- 
cumstances except  delay  incealizing  royalties  upon  oil  and  gas  that 
might  be  produced.  The-  oil  and  gas  are  still  available  for  later 
operation  and  to  the  delay  in  producing  that  he  has  solemnly  con- 
sented to  by  his  contract  for  the  compensation  payable  as  stipulated. 

Eastern  Oil  Co.  v.  Beatty, Okla. ,  177  Pacific  104,  p.  106. 

DELAY  RENTAL — TIME  FOR  PAYMENT — TENDER, 

An  oil  and  gas  lease  required  the  lessee  to  begin  a  well  within  one 
year  or  to  pay  at  the  rate  of  25  cents  an  acre  per  year  for  each  addi- 
tional year  such  beginning  was  delayed.  Under  the  lease  the  stipu- 
lated rental  was  not  payable  for  the  first  year  but  only  for  each 
additional  year  the  beginning  of  operations  was  delayed.  It  can  not 
be  inferred  from  the  lease  that  the  rental  was  payable  in  advance  and 
if  operations  were  not  commenced  during  the  second  year,  the  stipu- 
lated rental  was  not  due  until  the  end  of  that  year  and  a  tender  of  the 
rental  for  the  second  year  before  the  end  of  that  year,  according  to 
the  terms  of  the  lease  was  sufficient  to  avoid  a  forfeiture. 

Warren  Oil  A  Gaa  Co.  v.  Gilliam, Ky. ,  207  Southwestern  698,  p.  699. 

« 

TENDEB  OF  RENTALS — ^DEPOSIT   IN   BANK. 

An  oil  and  gas  lease  provided  for  the  payment  of  one  dollar  per 
acre  in  advance  for  each  additional  twelve  montlis  after  the  first  year 
that  completion  of  a  well  should  be  delayed.     It  provided  that  pay- 
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ment  should  be  made  to  the  first  party  or  deposited  in  a  named  bank 
to  liis  credit.  The  lease  also  provided  that  the  lessee  should  not  be 
bound  by  any  change  in  the  ownership  of  the  leased  land  until  duly 
notified  of  such  change,  either  by  notice  in  writing  or  by  the  receipt 
of  the  original  instrument  of  conveyance  or  a  certified  copy  thereof. 
The  lessor  conveyed  the  premises  by  an  ordinary  deed  to  a  third 
person  and  the  deed  was  duly  recorded.  Under  the  lease  the  pay- 
ment of  the  rental  to  the  grantee  as  named  in  the  deed  of  record  or  a 
deposit  in  the  bank  to  his  credit  was  a  compUance  with  the  terms  of 
the  lease  and  sufficient  to  prevent  a  forfeiture,  although  it  was  subse- 
quently shown  that  the  deed  was  only  a  mortgage. 

Riddle  v.  Keechi  OU  &  Gas  Co., Okla. ,  176  Pacific  737,  p.  739. 

RECOVERY  OP  DELAY  RENTALS. 

To  warrant  recovery  in  an  action  of  assumpsit  by  a  lessee  against 
the  lessor  in  a  lease  for  oil  and  gas  of  rentals  paid  by  him  for  delay  in 
drilling  a  well  as  for  money  had  and  received  by  the  lessor  for  the  use 
of  the  complainant,  there  must  have  been  a  total  failure  of  considera- 
tion for  such  payment,  or  i^ter  an  ejection  by  a  third  person,  for  mesne 
profits  for  the  period  for  which  rents  have  been  paid. 

Philadelphia  Co.  v.  Shackelford, W.  Va. ,  98  Southeastern  SSS,  p.  570. 

See  Gaffaey  v.  Stowen,  73  W.  Va.  420,  80  Southeastern  501. 

SURRENDER   CLAUSE — RIGHTS   OF   LESSOR   AND   LESSEE. 

An  oil  and  gas  lease  after  reciting  the  covenants  to  be  performed 
on  the  part  of  the  lessee  provided  that  the  lessee  should  have  the 
right  at  any  time  on  payment  of  one  dollar  to  the  lessor  to  surrender 
tlie  lease  for  cancellation  and  all  liability  thereunder  should  terminate. 
The  lease  also  provided  that  the  surrender  clause  and  the  option 
reserved  to  the  lessee  should  cease  and  become  inoperative  upon  the 
institution  of  any  suit  by  the  lessee  to  enforce  any  of  the  terms  of  the 
lease.  If  this  option  was  not  exercised  the  lessee  would  be  bound  bj 
his  covenants  and  if  exercised  the  lessor  would  be  free  to  deal  with  the 
premises  as  he  chose.  A  surrender  under  this  clause  was  not  to 
oflfect  any  existing  Uability  but  only  to  avoid  Uabilities  thereafter 
accruing.  Such  a  surrender  clause  does  not  give  the  lessor  the  same 
option  to  surrender  the  lease  on  the  theory  that  it  creates  a  tenancy 
at  will  witliin  the  operation  of  the  rule  that  an  estate  at  the  will  of  one 
party  is  equally  at  the  will  of  the  other. 

\\        Rich  V.  Donc<?hey, Okla. ,  177  Pacific  86,  p.  94. 

See  Eastern  Oil  Co.  v.  Beatty, Okla. ,  176  Pacific  104. 

SURRENDER   CLAUSE — CONSIDERATION    NOT   NAMED. 

A  lessee  in  an  oil  and  gas  lease  agreed  to  commence  a  well  within 
one  year  or  pay  at  the  rate  of  one  dollar  per  acre  in  advance  for  each 
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additional  twelve  months  the  completion  of  the  well  was  delayed. 
The  lease  also  provided  that  the  lessee  should  have  the  right  at  any 
time  on  payment  of  S —  to  the  lessor  to  surrender  the  lease  for 
cancellation  and  release  and  all  liability  should  terminate.  Wkh  tlio 
blank  amount  unfilled  the  lease  is  silent  as  to  the  amount  of  money 
which  should  be  paid  by  the  lessee  for  the  privilege  of  surrendering 
the  lease  and  it  has  no  binding  force  or  effect  because  the  amount  of 
the  consideration  to  be  paid  was  not  inserted. 

Riddle  v.  Keechi  Oil  and  Gas  Co., Okla. ,  176  Pacific  737,  p.  739. 

SURRENDER   CLAUSE — ^MUTUALITY. 

An  oil  and  gas  lease  provided  that  the  lessee  might,  on  payment  of  a 
stipulated  amount,  surrender  the  lease  at  any  time  for  cancellation. 
This  provision  did  not  render  the  lease  void  for  want  of  mutuality 
and  the  assignees  of  the  lease  may  be  held  liable  for  the  payments 
stipulated  to  be  paid  for  delay  in  commencing  a  well. 

AFdizoime  v.  Archer, Okla. ,  177  Pacific  554,  p.  555. 

Soo  Hich  V.  Donkey, Okla. ,  177  Pacific  86. 

Overruling  Brown  v.  Wilson, Okla. ,  160  Pacific  94. 

MUTUALITY — ^SURRENDER   CLAUSE — RIGHT   TO   SURRENDER. 

The  fact  that  an  oil  and  gas  lease  contains  a ''  surrender  clause  "  does 
not  give  the  lessor  the  right  to  refuse  to  accept  rentals  and  demand  a 
surrender  and  cancellation  of  the  lease. 

Gypsy  Oil  Co.  v.  Van  Slyke, Okla. ,  178  Pacific  683,  following  North- 
western Oil  &  Gas  Co.  V.  Branine, Okla. ,  176  Pacific  533. 

SURRENDER   CLAUSE — ^MUTUALTTY — TERMINATION. 

An  oil  and  gas  lease  provided  among  other  things  that  upon  the 
payment  of  a  further  sum  of  one  dollar  the  lesseie  should  have  the 
right  to  surrender  the  lease  for  cancellation  and  all  liabilities  there- 
after to  accrue  should  cease  and  terminate.  A  cash  bonus  was  paid 
for  the  lease  and  the  lessee  was  required  to  drUl  a  well  within  one  year 
or  pay  a  stipulated  amount  for  each  year  completion  was  delayed. 
The  presence  of  the  surrender  clause  in  the  lease  does  not  render  the 
lease  void  for  want  of  mutuality  nor  does  it  confer  on  the  lessor  the 
right  to  terminate  the  lease  at  will. 

Garter  OU  Co.  v.  Tiffin, Okla. ,  176  Pacific  912,  p.  913. 

See  Northwestern  Oil  &  Gas  Co.  v.  Branine,  8  Okla.  App.  489,  175  Pacific  533. 

StTRKENDER     CLAUSE — OPTION — ^MUTUALITY — EFFECT     AND    VALIDFTY. 

The  option  to  surrender  an  oil  and  gas  lease  can  not  be  declared 
inequitable.  In  case  it  was  not  exercised  the  lessee  would  be  bound 
by  his  covenants  and  if  exercised  the  lessor  would  be  free  to  deal  with 
the  premises  as  he  chose.    A  surrender  was  not  to  affect  any  existing 
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liability  but  only  to  avoid  those  thereafter  to  accrue.    A  lease  con- 
taining a  surrender  clause  is  not  void  for  want  of  mutuality. 

Rechard  v.  Cowley, Ala. ,  80  Southern  419,  p.  421. 

CONTRACT   OF   SALE — APPROVAL  OF  TITLE — ^PRESUMPTION, 

A  contract  for  the  purchase  of  an  oil  lease  provided  that  an  abstract 
of  title  should  be  submitted  to  a  certain  named  attorney  for  approval. 
On  submission  of  the  abstract  the  attorney  examined  and  disapproved 
the  title  and  so  reported.  In  such  case  the  presumption  is  that  the 
attorney  in  the  examination  of  the  title  acted  in  good  faith. 

First  National  Bank  v.  Clay, Okla. ,  177  Pacific  115,  p.  118. 

CONTRACT  FOR  SALE  OF  LEASE — APPROVAL  OP  TriLB. 

A  contract  for  the  sale  of  an  oil  and  gas  lease  provided  that  the 
lessor  should  submit  to  the  attorney  of  the  lessee  a  complete  abstract 
of  title  to  the  leased  land  and  that  the  lease  shoidd  take  effect  and  the 
mutual  obligations  of  the  parties  become  binding  on  the  approval  of 
the  abstract  by  the  attorney.  The  abstract  was  furnished  and  was 
examined  by  the  attorney  within  a  reasonable  time  and  the  title  to 
the  land  was  disapproved  by  the  attorney.  A  vendee  can  not  be 
compelled  to  accept  a  title  that  his  attorney  in  good  faith  refused  to 
approve  whexe  by  the  contract  of  purchase  the  title  was  to  be  approved 
by  the  attorney  of  the  purchaser.  The  opinion  of  the  attorney  under 
such  circumstances  is  final  and  binding  in  the  absence  of  fraud  or  bad 
faith. 

First  National  Bank  v.  Clay, Okla. ,  177  Pacific  115. 

CONTRACT     OF     PURCHASE — CONSTRUCTION — APPROVAL     OF     TITLE — • 

DEPOSrr   OF   EARNEST   MONEY. 

A  contract  for  the  purchase  of  an  oil  and  gas  lease  required  the 
lessor  to  submit  to  a  certain  named  attorney  a  complete  abstract  of 
title  to  the  leased  land  and  that  the  lease  should  take  effect  and  the 
obUgations  of  the  parties  accrue  ''  only  in  case  such  attorney  should 
approve  the  title  to  the  land."  The  contract  provided  that  the  lessee 
should  deposit  in  a  bank  $1,500  as  earnest  money  and  on  the  failure 
of  the  lessee  to  comply  with  the  contract  in  beginning  work  as  agreed, 
the  money  should  be  paid  to  the  lessor  as  liquidated  damages.  On 
the  submission  of  the  abstract  of  the  title  the  attorney  disapproved 
the  title.  The  reasonable  conclusion  from  the  language  of  the  con- 
tract is  that  in  the  event  of  the  approval  of  the  abstract  the  contract 
should  be  effectual  and  binding  but  in  the  event  of  the  disapproval 
of  the  title  the  contract  should  not  take  effect.  The  mutual  obliga- 
tions of  the  parties  should  accrue  only  in  the  case  of  the  approval  of 


MINING  LEASES.  149 

the  title.  A  bank  was  not  authorized  to  pay  the  deposit  to  the  lessor 
after  the  disapproval  of  the  title  and  the  lessee  was  entitled  to  recover 
from  the  bank  and  the  lessor. 

Pirat  National  Bank  v.  Clay, Okla. ,  177  Pacific  115,  p.  117. 

OONTKACT   OF   PURCHASE — CONSTRUCTION — ATTORNEY'S   DECISION    AS 

TO  TITLE. 

In  a  contract  for  the  purchase  of  an  oil  and  gas  lease  the  parties 
have  the  right  to  provide  that  an  arbitrator's  decision  in  the  absence 
of  fraud,  should  be  final,  and  they  have  a  right  to  stipulate  that  the 
attorney  of  the  purchasing  party  should  be  the  exclusive  and  final 
judge  as  to  whether  or  not  the  title  was  defective.  In  such  case  courts 
will  leave  the  parties  to  abide  by  the  contract  as  made  and  no  bad 
faith  will  be  presumed  even  if  the  attorney  selected  was  interested  in 
the  subject  matter  of  the  contract. 

First  National  Bank  v.  Clay, Okla. ,  177  Pacific  115. 

APPROVAL  OF   TITLE — BURDEN   OP   PROOF   AS   TO   BAD   FAITH. 

A  contract  for  the  purchase  of  an  oil  and  gas  lease  provided  that  a 
certain  named  attorney  should  approve  the  title  as  shown  by  a  com- 
plete abstract  to  be  submitted  to  him  by  the  lessor.  In  an  action 
by  the  lessor  to  enforce  the  sale  after  the  title  has  been  refused  by  the 
att<»mey,  the  burden  was  upon  the  lessor  to  prove  that  the  lessee 
or  the  attorney  acted  in  bad  faith  in  rejecting  the  title. 

First  National  Bank  v.  Clay, Okla. ,  177  Pacific  115. 

AGREEMENT  TO   PURCHASE — ^JOINT   OWNERSHIP — PARTNERSHIP. 

A  mere  agreeaaent  between  two  or  more  persons  by  which  they  were 
to  purchase  and  own  jointly  such  oil  leases  in  a  particular  field  that 
might  be  submitted  to  and  agreed  upon  by  them,  does  not  create  a 
general  partnership  as  to  all  leases  purchased,  or  owned  by  either  of 
the  parties,  and  one  of  the  parties  can  not  claim  an  interest  in  a  lease 
acquired  by  another  one  where  the  price  was  paid  by  the  purchasing 
party,  none  of  the  expenses  were  ever  assumed  or  paid  by  the  alleged 
partnership,  and  where  no  claim  was  made  to  the  lease  until  long  after 
its  purchase  and  when  its  value  was  greatly  enhanced. 

Gonnan  v.  Oarlock, Okla. ,  179  Pacific  38,  p.  41. 

FRAUDULENT   SALE — RATIFICATION — ^REMEDY   OF   BUYER. 

An  oil  company  was  induced  to  purchase  an  oil  and  gas  lease 
through  the  fraudulent  representations  of  the  agent  of  another  oil 
company.    The  price  agreed  to  be  paid,  due  to  the  fraudulent  repre- 


150  MINING  DECISIONS,  JANUABTt  TO  MAT,  1»19. 

sentations,  was  some  three  times  the  actual  value  of  the  property. 
After  the  purchase  the  officers  and  stockholders  of  the  purchasing 
company  repeated  the  representations  to  third  persons  in  order  to 
scU  stock  and  finance  the  company.  The  purchasmg  company 
owing  to  its  financial  distress  did  not  rescind  the  contract  of  purchase 
immSiiately  on  discovering  the  fraud.  The  peculiar  circumstances 
of  the  case  and  in  view  of  the  fact  that  many  of  the  innocent  stock- 
holders who  were  not  parties  to  the  transaction  would  suffer  by  reason 
of  the  fraud  justified  a  decree  authorizing  an  abatement  m  the  price, 
reducing  it  to  the  actual  value  of  the  property  at  the  rate  of  value  the 
parties  contracted  to  pay  if  the  lease  had  been  as  represented  and  on  a 
basis  of  a  255  barrel  daily  production. 

Barnett  OU  &  Gm  Co.  v.  New  BlartineviUe  Oil  Co.,  254  Fedeial  481,  p.  488. 

PURCHASE    BT    FOREIGN    COKPORATION— VALIDtTT    NOT   DETERMINED. 

A  Stipulation  of  facts  f aUed  to  show  in  what  State  a  contract  was 
made  and  executed  by  which  a  foreign  oU  company  acquired  certain 
oil  leases.  In  the  absence  of  such  a  stipulation  the  court  will  not  pass 
upon  the  vaUdity  or  invalidity  of  the  leases,  and  especiaUy  so  where 
the  adverse  party  only  contests  the  right  of  a  foreign  corporation  to 
enforce  rights  which  it  claims  to  have  growing  out  of  the  leases. 

Hays  V.  West  Vuginia  OU  A  Gas  &  By-Pltoducto  Co., Ky. ,  210  SouU*- 

western  174. 

lessor's   right  to   FORFBrr — NOTICE   REQUIRED. 

An  oil  and  gas  lease  gave  the  lessee  the  right  to  enter  upon  the 
premises  and  drill  for  and  remove  therefrom  oil  and  gas  for  a  period 
of  five  years,  and  as  much  longer  as  oil  or  gas  was  found,  with  the  right 
to  use  the  oil  or  gas,  or  water,  and  all  rights  and  privileges  necessary 
or  convenient  for  the  operation  and  the  right  to  remove  at  any  time 
all  improvements  and  pipes  placed  upon  the  land.  The  lessee  was 
required  to  drill  a  well  within  one  year  or  thereafter  to  pay  the  lessor 
quarterly  25  cents  per  acre  in  advance  until  a  well  was  completed. 
If  oil  was  found  in  paying  quantities,  the  lessor  was  to  have  one- 
eighth  and  if  gas  was  found  he  was  to  have  $100  every  year  for  the 
product  of  each  well.  If  the  lessee  unreasonably  delayed  the  begin- 
ning of  operations,  the  lessor  in  order  to  obtain  a  forfeiture  of  the  lease 
must  notify  the  lessee  that  he  will  not  accept  the  stipulated  annual 
rental  and  demand  immediate  performance  of  the  covenants  of  the 
lease ;  and  if  the  lessee  does  not  then  begin  performance  in  good  faith 
within  a  reasonable  time  the  lessw  may  have  the  lease  cancelled. 

Hughes  V.  Parson, Ky. ,  209  Southwestern  853,  p.  855. 

See  Warren  Oil  &  Gm  Co.  v.  Cmiiam,  182  Ky.  807,  207  Southwestern  698. 
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RlOnr    TO    FORFEIT    FOR   NONDBVBLOPMENT — ^NOTIOB    AND    DEFAULT. 

The  right  of  a  lessor  to  forfeit  an  oil  and  gas  lease  for  nondevelop- 
ment  can  not  arbitrarily  be  exercised.  The  lessor  must  first  notify 
the  lessee  that  he  will  no  longer  accept  the  annual  rentals  and  will 
require  the  lessee  to  developithe  land  in  good  faith  according  to  the 
intention  of  the  parties.  After  such  notice  and  demand  if  the  lessee 
fails  to  begin  the  development  within  a  reasonable  time,  the  lessor 
may  then  have  the  lease  forfeited. 

HugheB  V.  Panona, Ky. ,  209  Southwestern  853,  p.  8M. 

•  FORFErrURE — BRIGHT   AND  DUTY  OF  LESSOR. 

The  right  of  a  lessor  to  forfeit  an  oil  and  gas  lease  for  nondevelop- 
ment  can  not  be  arbitrarily  exercised.  In  order  to  forfeit  the  lease, 
the  lessor  must  first  notify  the  lessee  that  he  will  no  longer  accept  the 
annual  rents  and  permit  his  land  to  remain  idle  and  imdeveloped  but 
will  require  the  lessee  to  execute  the  contract  according  to  the  inten- 
tion of  the  parties  by  beginning  the  development  in  good  faith  and  if 
after  such  notice  and  demand  the  lessee  fails  to  begin  the  develop- 
ment within  a  reasonable  time  the  lessor  may  then  have  the  lease 
forfeited. 

Hughca  V.  Parson, Ky. ,  209  Southwestern  853,  p.  854. 

See  Monarch  Oil,  Gas  &  Coal  Co.  v.  Richardson,  124  Ky.  602, 199  Southwestern  663. 

LOCATION      OF      WELLS — ^VIOLATION      OF      OONDmON — ^FORFEITURE — 

INJUNCTION. 

An  oil  and  gas  lease  provided  that  no  wells  were  to  be  drilled  within 
200  feet  of  the  buildings  on  the  leased  promises  without  the  consent 
of  the  lessor.  During  the  develpment  of  the  land  by  the  lessee  and 
over  the  objections  of  the  lessor  the  lessee  located  and  drilled  a  well 
within  the  prohibited  200  feet  with  full  knowledge  that  the  well  was 
located  within  the  prohibited  distance.  The  lessor  was  entitled  to  an 
injunction  perpetually  restraining  the  lessee  from  operating  the 
well  so  drilled  and  from  entering  upon  or  in  any  manner  using  any 
ground  within  200  feet  of  the  buildings  thereon. 

Kelly  V.  8.  W.  Phillips  Oil  A  Gas  Co., Pa. ,  106  Atlantic  631,  p.  632. 

SEQUESTRATION    OF   OIL — FORFEITURE   OF  LEASE. 

A  court  would  not  order  an  oil  lease  and  the  property  of  the  operator 
seqpiestered  and  the  operations  suspended  and  development  stopped 
on  the  mere  allegation  that  the  operating  company  had  failed  to  make 
a  payment  and  thereby  forfeited  its  rights,  where  such  allegations  are 
expressly  denied  and  where  the  operating  company  has  been  in  posses- 
sion and  is  entitled  to  possession  under  its  lease. 

Dicldson  v.  Texana  Oil  k  Refining  Co.,  144  La. ,  80  Southern  669. 
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CANCELLATION — ^LEGAL  REMEDY. 

A  lessor  in  an  oil  and  gas  lease  can  not  maintain  an  action  to  cancel 
a  lease  for  violation  of  its  covenants,  where  the  lessor  had  his  remedy 
by  common  law  action  of  ejectment,  and  where  it  appeared  that  the 
lessee  had  acquired  an  midivided  half  interest  in  the  premises. 

Patteraon  v.  United  Natural  Gas  Co., Pa. ,  105  Atlantic  828. 

lessor's  right  to  CANCELLATION. 

The  terms,  stipulations,  and  conditions  of  an  oil  and  gas  lease  were 
clear,  certain,  unambiguous,  and  there  was  no  trick,  artifice,  or  decep- 
tion on  the  part  of  the  lessee  to  procure  the  execution  of  the  lease  and 
no  necessary  stipulations  were  inadvertently  or  fraudulently  omitted. 
The  lessor,  a  man  of  ordinary  intelligence  and  able  to  read  and  fully 
understand  all  the  terms  of  the  lease,  was  not  entitled,  under  the 
evidence,  to  a  decree  canceling  the  lease. 

Freeman  v.  McKay, Ga. ,  98  Southeastern  263. 

GUARANTEE   AGAINST  INCUMBRANCES — SUBLEASE. 

An  oil  and  gas  lease  provided  that  all  the  expenditures  in  connection 
with  the  boring  of  wells,  erecting  derricks,  pumps,  tanks,  pipes,  and 
material,  should  be  provided  by  the  lessee  at  his  own  expense;  and 
the  lessee  expressly  agreed  that  he  would  keep  the  premises  clear  and 
free  of  incumbrances  and  liens,  particularly  mechanics',  material 
men's,  and  laborers'  liens.  There  was  no  agreement  in  the  lease 
against  subletting  and  the  lessee  had  a  right  to  sublease  portions  of  the 
land  for  the  development  of  oil  and  a  sublease  could  not  be  consid- 
ered an  incumbrance  within  the  meaning  of  the  lease. 

Smith  V.  United  Crude  Oil  Co., Cal. ,  178  Pacific  141,  p.  142. 

SUBLEASE — RIGHT  OF  ORIGINAL  LESSOR — ^PROPER  REMEDY. 

A  lessee  of  certain  oil  and  gas  lands  sublet  a  portion  of  the  leased 
premises  to  a  third  person.  The  original  lease  contained  a  covenant 
against  incumbrances.  The  lessor  brought  suit  to  recover  the  rents 
collected  from  a  subtenant  and  to  forfeit  the  original  lease  on  the 
ground  that  the  subletting  was  for  a  purpose  not  contemplated  by 
the  provisions  of  the  lease  and  was  an  incumbrance  in  violation  of 
the  covenants  of  the  lease.  The  complaint  made  no  claim  for  dam- 
ages nor  was  any  proof  offered  of  any  damages  by  reason  of  the  sub- 
letting and  of  the  alleged  improper  use  of  the  premises  by  the  sublessee. 
The  Civil  Code  of  California  (Section  1930)  provides  that  when  a  thing 
is  let  for  a  particular  purpose  the  hirer  must  not  use  it  for  any  other 
purpose,  and  if  he  does  he  is  liable  for  all  damages  and  the  lessor  may 
treat  the  contract  as  rescinded.     Under  this  section  of  the  code  the 
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lessor  could  only  maintain  an  action  for  damages,  and  he  could  not 
sue  to  recover  rents  received  from  the  sublessee  and  have  the  original 
lease  rescinded;  nor  could  he  on  appeal  change  the  theory  of  his 
action  and  insist  that  it  was  an  action  for  damages. 

Smith  V.  XJBited  Crude  Oil  Co., Cal. ,  178  Pacific  141,  p.  142. 

SECOND    LESSEE — ^NOTICE — ^PBIORITY — INTEREST    AND    INJUNCTION. 

A  second  lessee  in  an  oil  and  gas  lease  of  certain  described  lands  had 
actual  and  constructive  notice  of  a  prior  existing  lease  of  the  same 
lands.  Such  a  second  lessee  acquired  no  rights  under  his  lease  as 
against  the  lessee  of  the  prior  lease.  Under  these  circumstances  the 
original  lessee  had  the  right  to  have  his  title  to  the  oil  and  gas  imder 
the  leased  lands  quieted  as  against  the  second  lessee  and  to  have  such 
second  lessee  enjoined  from  interfering  with  his  right  to  enter  upon  the 
land  and  mine  and  remove  the  oil. 

Warren  Oil  A  Gas  Co.  v.  Gilliam, Ky. ,  207  Southwestern  698,  p.  699. 

DEATH  OF  LESSOR — POSSESSION   OF  H^IRS. 

The  owner  of  land  leased  the  same  for  oil  and  gas  for  a  period  of 
two  years  and  as  long  thereafter  as  oil  and  gas  should  be  foimd  in 
paying  quantities.  The  lessee  failed  to  drill  on  the  land  but  drilled  a 
proifucing  well  believed  to  be  on  adjoining  lands,  but  subsequently  the 
well  was  discovered  to  be  on  the  leased  lands.  After  the  death  of  the 
l^sor  and  after  the  expiration  of  two  years  from  the  date  of  the  origi- 
nal lease  the  heirs  executed  a  second  lease  to  a  third  person  but  con- 
tinued to  receive  the  royalty  from  the  well  operated  by  the  first  lessee 
on  the  assumption  that  the  well  was  on  the  land  leased  by  their 
ancestor.  Under  these  facts  the  lease  to  the  original  lessee  was  recog- 
nized as  valid  and  continuing  and  he  was  entitled  to  the  leased 
premises  as  against  the  second  lessee  of  the  heirs. 

Powell  V.  Schoenfield, Pa. ,  106  Atlantic  110,  p.  111. 

LEASE  BY  HUSBAND  AND  WIFE — ^JOINT  OBLIGATION — ^PAYMENT  TO  ONE. 

A  husband  and  wife  executed  an  oil  and  gas  lease  as  "  parties  of  the 
first  part,"  as  the  inter^t  of  the  lessors  might  appear.  The  lease 
provided  that  the  rentals  were  to  be  paid  "  to  the  parties  of  the  first 
part."  The  lease  contained  no  provisions  di^fining  the  interests  of 
the  lessors,  but  in  law  they  were  joint  obligees  and  the  payment  of  the 
rentals  to  the  wife  was  a  discharge  of  the  obligation,  although  the 
record  title  to  the  land  was  in  the  husband. 

Jens  Marie  Oil  Co.  v.  Rixse, Okla. ,  178  Pacific  658. 

See  Freeman  v.  Swiger,  — ; —  W.  Va. ,  98  Southeastern  440. 

Alloi  V.  Soutb  Penn  Oil  Co.,  72  W.  Va.  155,  77  Southeastern  905. 

12o580*~lfr— Bull.  181 12 
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BREACH  OF  BXFBESSED  COVENANT  TO  DRILL — -MEASURE  OF  DAKAOES. 

An  oil  imd  gas  lease  provided  that  one  well  was  to  be  drilled  to  the 
top  of  the  liGssissippi  time  unless  oil  or  gas  was  found  in  paying  quan- 
tities before  the  lime  was  reached.  The  lessee  failed  to  perform  the 
covenant  to  drill  a  well  to  the  Mississippi  iime  and  in  an  action  for 
damages  the  lessor  could  not  recover  the  cost  of  casing,  tubing,  and 
other  equipment,  as  this  was  not  a  proper  element  of  damages,  as  the 
casing,  tubing,  -and  equipmeaat  would  have  been  the  property  of  the 
lessee  to  be  by  him  reonoved,  but  the  lessor  was  entitled  to  eompensar 
tion  only  for  the  -cost  of  drilling. 

ArdizonQe  v.  Archflir, Okla. ,  178  Pacific  2fi3,  p.  266. 

SCHOOL  LANDS — AUTHOBITT  TO  LEASE. 

A  tract  of  land  was  oonveyed  to  the  proper  school  authorities  for 
''  school  purposes  only.''  This  did  not  create  a  conditional  estate  but 
conveyed  to  the  school  district  an  estate  in  fee  simple  induding  the 
oil  and  gas.  The  grantee  had  power  under  such  a  conveyance  to 
execute  a  valid  oil:  and  gas  lease  for  the  land  described. 

T.  W.  Phillips  Oil  &  Gas  Co.  v.  Liugenfelter, Pa. ^  105  Atlantic  888,  p.  889. 

VALUATION   AND   ASBfiSSMENT. 

An  oil  and  gas  lease  by  which  the  lessee  is  granted  the  privilege  of 
drilling  for  and  producing  oil,  if  it  can  be  found  on  the  premises,  is 
property  and  is  regarded  as  a  thhig  of  value  and  is  subject  to  taxation. 

Ray  dure  v.  Board,  etc.,  Eetiil  County, Ky. ,  209  South\n»teiii  19,  p.  23. 

DRILLIKO   WIXL  N£AS  UAILMOAD — BTATITTB   PBOHXBmiQ^ 

The  fact  that  an  oil  and  gas  lease  covered  a  strip  of  ground  from  37 
to  50  feet  wide  adjoining  the  right-of-way  erf  a  railroad  and  that  the 
lease  would  be  valueless  under  the  statute  of  Kansas  (General  Stats. 
1915,  sec.  4979)  prohibiting  the  driUing  and  operating  oil  and  gas  welld 
within  100  feet  of  the  right-of-way  of  any  railroad,  can  have  no  effect 
OH  det^mining  the  validity  or  invalidity  of  the  statute.  The  statute  is 
valid  as  an  exercise  of  police  power. 

Winkler  v.  Anderson, Kaas. ,  177  Padfic  521,  p.  522. 


MINING  PROPERTIES. 

TAXATIOS. 

VALUATION — PERSONS  COMPETENT  TO  MAKE. 

Mining  property  consisting  of  a  developed  and  proved  coal  mine 
operated  for  commercial  purposes  and  surrounding  coal  lands  in  a 
prospective  stage,  partially  proven  to  be  coal  lands,  may  be  given  an 
assessed  valuation  not  as  a  mine,  but  as  a  prospect,  where  the  assessing 
officers  have  reason  to  £nd  and  believe  that  the  property  has  coal 
values. 

Waflhington  Uaioii  Coal  Co.  v.  TlnintoB  Countj, WmIi. ,  177  FMific  774, 

p.  775. 

COMFETENOT  OF  TAXING  OFFICERS  TO  MAKE  VALUATION. 

A  county  assessor  and  a  board  of  equalization  are  not  required  to 
be  mining  experts  nor  are  they  required  to  employ  experts  to  properly 
and  legally  assess  mining  property  as  a  prospect,  where  there  is 
reason  for  the  officers  to  find  and  believe  that  the  property  has  coal 
values. 

Waahin^n  Uaiim  Coal  Co.  v.  Tkufstoa  Couaty, Waak ,  177  Pacific  774, 

p.  775. 

REASONABLENESS  OF  VALUATION — PRESUMPTKW — BURDEN  OF  PROOF. 

Valuations  placed  upon  coal  lands  and  mining  properties  by  taxing 
officers  are  presumed  to  be  reasonable,  and  one  who  challenges  such 
valuations  assumes  a  task  not  measured  or  accomplished  with  less 
than  clear  and  convincing  proof. 

Wadiington  Union  Coal  Co.  v.  ThwErton  County, Wash. ,  177  Pacific  774, 

p.  775. 

OIL  LEASE   AS  PROFEBTT. 

A  lease  granttng  tiie  right  to  enter  upon  land  for  the  purpose  of 
drilling  for  oil  and  gas,  and  if  found  to  remove  and  market  the  same, 
extending  for  a  period  of  five  years  or  so  long  thereafter  as  oil  or  gas  is 
found  and  produced,  is  property  within  the  meaning  of  the  Kentucky 
st&tute,  and  as  such  is  subject  to  taxation. 

fiayduie  v.  B<Mid,  etc.*  EeUU  County. Ky. ,  209  Southwestern  19.  p.  22. 
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OIL  LEASE — TAXATION   AT  CASH  VALUE. 

An  oil  lease  giving  the  lessee  the  privilege  of  drilling  for  and 
producing  oil^  if  it  can  be  found  on  the  leased  premises,  has  a  cash 
value  in  some  amount  and  this  value  can  be  ascertained  by  offering  it 
for  sale;  and  the  lease  should  be  assessed  for  taxes  at  its  fair  cash 
value,  estimated  at  the  price  it  would  bring  at  a  fair  voluntary  sale. 
It  would  be  a  violation  of  the  constitution  to  hold  that  an  oil  lease 
having  a  cash  value  and  that  could  be  sold  on  the  open  market  for 
cash  in  some  amount  at  a  fair,  voluntary  sale,  was  not  assessable 
property. 

Raydure  v.  Board,  etc.,  Eetill  County, Ky. ,  209  Southwestern  19,  p.  23. 

See  Wolfe  County  v.  Beckett,  127  Ky.  262, 105  Southwestern  447,  33  Ky.  Law  Rep. 
167. 

OIL-PRODUCTION   TAX — ^NATURE. 

The  statute  of  Kentucky  (Section  4223c,  Acts  1917) ,  provides  that 
every  person  or  corporation  producing  crude  oil  shall,  in  lieu  of  all 
other  taxes  on  wells  producing  oil,  pay,  for  State  purposes,  an  annual 
tax  of  one  per  centum  of  the  market  value  of  the  oil  produced.  The 
statute  also  authorizes  coimties  to  impose  a  like  tax  for  road  and  other 
purposes.  The  tax  imposed  by  this  act  was  intended  as  a  license  tax 
and  the  tax  was  not  intended  to  make  any  classification  of  property 
within  the  meaning  of  the  constitution  and  it  was  not  intended  that 
the  production  tax  should  be  in  lieu  or  a  substitute  for  an  ad  valorem 
tax. 

Raydure  v.  Board,  etc.,  Estill  County, Ky. ,  209  Southwestern  19,  p.  24. 

PRODUCTION  TAX  AND  AD  VALOREM  TAX, 

The  constitution  of  Kentucky  (Section  171)  gives  the  general 
assembly  power  to  divide  property  into  classes  and  to  determine 
what  classes  of  property  shall  be  subject  to  taxation.  Section  181 
of  the  constitution  provides  that  the  general  assembly  may  by  gen- 
eral laws  only  provide  for  the  payment  of  license  fees  on  franchises, 
the  various  trades,  occupations,  and  professions.  The  act  of  1917 
as  amended  by  the  act  of  1918  imposing  a  license  on  persons  engaged 
in  the  production  of  crude  oil  was  passed  pursuant  to  the  mandate 
of  Section  181,  but  this  license  tax  could  not  take  the  place  of  the 
ad  valorem  tax  provided  for  under  Section  171. 

Raydure  v.  Board,  etc.,  Eetill  County, Ky. ,  209  Southwestern  19,  p.  25. 

LICENSE  TAX — ^VOLUME   OF   OIL  PRODUCED. 

The  legislature  under  the  constitution  of  Kentucky  has  power  to 
fix  a  reasonable  license  tax  to  be  determined  by  volume  of  oil  pro- 
duced.   The  tax  imposed  is  not  levied  upon  the  property  but  b 
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simply  a  license  tax  which  the  constitution  authorizes  the  legislature 
to  imposCi  and  the  legislature  may  impose  such  a  tax  even  in  the 
absence  of  constitutional  authority. 

Raydure  v.  Board,  etc.,  Estill  County, Ky. ,  209  Southweetem  19,  p.  26. 

DOUBLE  TAXATION — FRANCHISE  AND  AD  VALOREM  TAX. 

The  provisions  of  the  constitution  and  the  statutes  of  Kentucky 
relating  to  an  ad  valorem  tax  on  oil  and  gas  leases  and  the  provisions 
relating  to  a  production  tax  on  oil,  result  in  double  taxation  on 
the  owner  of  an  oil  and  a  gas  lease  who  is  also  the  owner  of  an  oil- 
producing  well  on  the  leased  lands,  as  his  oil  lease  is  subject  to  an  ad 
valorem  tax  and  the  oil  produced  to  a  license  production  tax.  This 
result  does  not  render  the  scheme  of  taxation  invalid  as  many  persons 
and  especially  professional  people  who  pay  ad  valorem  taxes  are  also 
subject  to  Ucense  taxes. 

Raydure  v.  Board,  etc.,  Eetill  County, Ky. ,  209  Southweetem  19,  p.  26. 

FAILURE  TO  ASESS  OTHER  PROPERTIES. 

The  owner  of  coal  lands  consisting  of  a  proven  mine  and  surrounding 
coal  lands  as  a  prospect  can  not  be  released  from  taxation  of  such 
mine  and  lands  because  other  lands  in  the  community  are  not  assessed 
for  coal  values  where  the  proof  fails  to  show  lack  of  foundation  for 
the  difference  in  the  opinion  and  judgment  of  the  assessing  officers. 

Washington  Union  Coal  Co.  v.  Thurston  County, Wash. ,  177  Pacific  774, 

p.  776. 

TRESPASS. 

CONVERSION   OF   COAL — ^MEASURE   OF  DAMAGES. 

Under  a  chaise  of  mining  and  taking  coal  where  the  taking  was 
tortious,  the  measure  of  damages  ordinarily  is  the  value  of  the  coal  in 
place  and  not  the  value  at  the  tipple,  less  the  expense  of  mining  and 
conveying  it  there. 

Matthews  v.  Rush, Pa. ,  105  Atlantic  817,  p.  818. 

MINING    AND    REMOVING    COAL — ^TREBLE    DAMAGES — ACTUAL    KNOWL- 
EDGE. 

The  Pennsylvania  Act  of  1876  (P.  L.  142)  imposes  treble  damages  for 
removal  of  coal  ''knowing  the  same  to  be  upon  the  lands  of  another." 
A  recovery  of  treble  damages  under  the  act  is  conditioned  on  actual 
knowledge.  Under  this  statute  the  knowledge  of  the  superintendent 
of  a  mine  owner  and  operator  was  not  sufficient  to  make  the  mine 
owner  liable  in  treble  damages  in  the  absence  of  proof  of  actual 
knowledge  on  his  part.  The  rule  that  the  knowledge  of  an  agent  is 
binding  upon  his  principal  does  not  apply  under  such  a  statute. 

Matthews  v.  Ruah, Pa. ,  105  Atlantic  817,  p.  818. 
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MEASURE   OF  DAMAGES — INSUFFICIENT  YESDICT,. 

The  owner  of  a  mining  claim  sued  the  owner  of  the  adjoining  claim 
in  trespass  for  mining  and  removing  ore  from  a  vein  that  apexed 
within  the  claim  of  the  plaintiff.  In  such  case  the  measure  of  dam- 
ages, if  the  trespass  was  wilful,  is  the  full  value  of  the  ore  taken;  but 
if  the  trespass  was  an  innocent  one,  the  measure  of  damages  is  the 
value  of  the  ore  in  place,  or  the  value  of  the  ore  after  its  removal,  less 
the  actual  cost  of  mining,  transporting,  and  reducing  the  ore. 

Original  Sixtoen-to-Ono  Mine  v.  Twenty-One  Min.  Co.,  254  Federal  630,  p.  632. 
DEFECTIVE   VERDICT — ^NEW   TRIAL   AS  TO   SINGLE   ISSUE. 

The  owner  of  a  mining  claim  sued  the  owner  of  an  adjoining  claim 
for  damages  for  mining  and  removing  ore  from  a  vein  that  apexed 
within  the  surface  lines  of  the  plaintiff's  claim.  The  court  instructed 
the  jury  that  if  the  trespass  was  an  innocent  one  the  measure  of  dam- 
ages was  the  value  of  the  ore  in  place  or  the  value  of  the  ore  after  its 
removal  less  the  actual  cost  of  mining,  transporting,  and  reducing 
the  ore.  The  jury  returned  a  verdict  assessing  the  damages  against 
the  defendant  in  the  sum  of  $100,000  "  less  the  cost  of  extraction  of  the 
ore,  on  account  of  unwilful  trespass."  The  cost  of  mining  the  ore 
was  shown  to  be  $46,315.58  and  the  plaintiff  moved  for  a  judgment 
on  the  verdict  for  the  sum  of  $100,000  less  the  sum  shown  as  the  cost 
of  mining.  The  defendant  asked  for  a  new  trial  oh  the  ground  that 
the  verdict  was  indefinite,  uncertain,  and  void.  Under  such  circum- 
stances it  would  not  be  in  the  interest  of  justice  or  the  exercise  of  a 
wholesome  discretion  to  try  the  case  over  in  its  entirety  and  the  court 
has  the  power  to  grant  a  new  trial  as  to  a  single  issue.  Accordingly 
the  verdict  was  permitted  to  stand  in  so  far  as  it  found  the  issues  iu 
favor  of  the  plaintiff  and  a  new  trial  was  awarded  for  the  sole  purpose 
of  assessing  the  amount  of  recovery. 

Original  Sixteen- to-One  Mine  v.  Twenty-One  Min.  Co.,  254  Federal  630,  p.  632. 
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ELEMENTS  OF  DAMAGES. 
COMPENSATION — ^ACTUAL  DAMAGES. 

Damages  are  defined  to  be  the  compensation  which  the  law  will 
award  for  an  injury  done.  Actual  damages  are  such  compensation 
for  an  injury  a^  would  follow  from  the  nature  and  character  of  the 
act  and  which  the  injured  party  is  entitled  to  recover  for  the  wrongs 
done  and  the  injuries  received  when  none  were  intended.  Actual 
damages  are  such  losses  as  are  actually  sustained  and  are  susceptible 
of  ascertainment. 

.\iizona  Copper  Co.  v.  Burciaga, Ariz. ,  177  Pacific  29,  p.  33. 

The  liability  of  an  employer  for  personal  injuries  sustained  by  an 
employee  from  an  accident  arising  out  of  and  in  the  course  of  the 
employment  in  hazardous  occupations  as  specified  in  the  Arizona 
Employers'  Liability  Law,  is  such  an  amount  as  will  compensate  an 
employee  for  the  injuries  sustained  by  him  directly  attributable  to 
such  accident. 

Arizona  Copper  Co.  v.  Burciaga, Ariz. ,  177  Pacific  29,  p.  32. 

SEASONABLE  COMPENSATION. 

No  fixed  rule  exists  for  estimating  the  amount  of  damages  to  be 
recovered  by  one  permanently  disabled  from  laboring  through  the 
negligence  of  another.  A  jury  should  award  a  fair  and  reasonable 
compensation,  taking  into  consideration  what  the  plaintiff's  income 
would  probably  have  been,  how  long  it  would  have  lasted,  and  all  the 
contingencies  to  which  it  was  liable. 

Inspiiation  Conaol.  Copper  Co.  v.  Lindley, Ariz. ,  177  Pacific  24,  p.  26. 

INSTRUCTION     AS    TO    ELEMENTS    TO    BE    CONSIDERED — GROUND    OF 

OBJECTIONS. 

In  an  action  for  damages  for  personal  injuries  the  court  instructed 
the  jury  to  the  effect  that  in  arriving  at  the  amount  of  the  plaintiff's 
damages  they  could  consider  the  nature  and  extent  of  his  injuries, 
whether  these  were  permanent  or  temporary,  the  disfigurement  of  his 
person,  bodily  pain,  and  mental  suffering  he  had  endured  and  is 
reasonably  certain  to  endure,  the  loss  of  earnings  since  the  injury  and 
the  loss  of  earnings,  if  any,  in  the  future  of  his  life,  by  virtue  of  his 
alleged  decreased  capacity,  his  age  and  reasonable  expectancy  of  life, 

159 


160  MINING  DECISIONS,  JANUARY  TO  MAY,  1019. 

his  vocation  and  earning  capacity  prior  to  his  injury,  and  his  probable 
chance,  if  any,  of  increased  earnings  had  he  not  been  injured.  This 
instruction  was  subject  to  criticism  on  the  ground  that  the  probable 
chance  of  increased  earnings,  had  the  plaintiff  not  been  injured,  is 
necessarily  included  in  the  element  of  ''loss  of  earnings,  if  any,  in  the 
future  of  his  life."  This  clause  of  the  instruction  could  be  misunder- 
stood as  a  general  element  to  be  considered  by  the  jury  and  might 
serve  to  mislead  them,  but  no  complaint  was  made  to  the  effect  that 
the  verdict  was  excessive  because  of  this  instruction. 

Inspiration  Consol.  Copper  Co.  v.  Lindley, Ariz. ,  177  Pacific  24,  p.  27. 

INJURIES   PERMANENT — QUESTION  OP  FiWCT. 

It  can  not  be  deteimined  as  a  matter  of  law  that  an  injury  to  a 
miner  was  not  permanent,  and  notwithstanding  the  statement  of  the 
physician  to  the  contrary  it  was  a  question  of  fact  for  the  jury  to 
determine. 

Sloes-Sheffield  Steel  &  Iron  Co.  v.  Bearden, Ala'. ,  80  Southern  42,  p.  44. 

MENTAL   AND   PHYSICAL   SUFFERING — ^LOSS   OF  TIME — ^EXPBNDITURBS. 

Mental  and  physical  suffering  experienced  by  an  injured  employee, 
proximately  resulting  from  the  accident,  the  reasonable  value  of 
working  time  lost,  the  necessary  expenditures  for  the  treatment  of 
injuries  and  compensation  for  the  employee's  diminished  earning 
power  directly  resulting  from  the  injury  and  any  other  result  causing 
direct  loss,  are  matters  of  actual  loss  and  as  such  recoverable. 

Arizona  Copper  Co.  v.  Burciaga, Ariz. ,  177  Pacific  29,  p.  33. 

INSTRUCTION    AS   TO   EXPECTANCY    OF   LIFE — ^LIFE    TABLES — ^JUDICIAL 

NOTICE. 

In  an  action  for  damages  for  the  death  of  a  miner  the  court  in- 
structed the  jury  as  to  the  number  of  years  of  the  life  expectation  of 
the  deceased  according  to  the  American  table  of  experience,  but  the 
instruction  was  given  as  a  suggestion  and  was  not  to  be  binding  upon 
the  jury.  Such  an  instruction  is  not  erroneous  on  the  ground  tfiat 
the  life  tables  were  not  mtroduced  in  evidence.  Courts  take  judicial 
notice  of  these  tables  and  it  is  not  error  to  instruct  a  jury  concerning 
them  though  they  are  not  in  fact  introduced  in  evidence. 

Medley  v.  Parker-Russell  Min.,  etc.,  Co., Mo.  App. ,  207  Southwestern  887, 

p.  890. 

LOSS  OF  EARNING  CAPACITY. 

An  injured  person  may  recover  for  loss  or  diminution  of  his  earning 
capacity  during  his  entire  expectancy  of  life  and  he  is  entitled  to 
recover  such  an  amount  as  will  compensate  him  for  such  loss.    A 
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juty  in  estimating  the  damages  may  consider  how  far  an  injury  will 
in  all  probabilities  disable  the  complainant  from  engaging  in  pursuits 
and  occupations  for  which  in  the  absence  of  the  injury  he  would  have 
been  qualified. 

Inspiratioo  ConBol.  Copper  Co.  v.  Lindlcy, Ariz. ,  177  Pacific  24,  p.  28. 

DEOREASED  EARNING  CAPACITY — ^ABSTRACT  CHARGE. 

In  an  action  for  injuries  no  claim  was  made  for  damages  on  account 
of  decreased  earning  capacity,  but  the  court  properly  refused  a 
requested  instruction  to  the  effect  that  only  nominal  damages  could 
be  recovered  on  account  of  decreased  earning  capacity  because  of  no 
demand  for  such  damages. 

Sloss-Sheffield  Steel  A  Iron  Co.  v.  Thomas, Ala. ,  80  Southern  69,  p.  70. 

RECOVERY   BY  MINOR — ^MEASURE   OF  DAMAGES. 

In  an  action  by  an  unemancipated  infant  for  personal  injuries, 
damages  for  the  consequent  impairment  of  earning  capacity  during 
the  minority  are  not  recoverable,  as  the  parents  are  entitled  to  such 
earnings. 

« 

Sloss-Sheffield  Steel  A  Iron  Co.  v.  Bearden, Ala. ,  80  Southern  42,  p.  44. 

FORMER   INJURY — INSTRUCTION. 

In  an  action  by  a  miner  for  damages  for  an  injury  to  his  arm,  it  was 
proper  for  the  court  to  instruct  the  jury  not  to  allow  damages  for  a 
former  injury  or  for  any  aggravation  of  the  last  injury  by  the  first, 
but  the  instruction  confined  the  recovery  to  such  damages  only  as 
were  shown  to  have  resulted  directly  from  the  last  injury. 

Tway  Min.  Co.  v.  Tyree, Ky. ,  208  Southwestern  817,  p.  820. 

PROOF — OPINION  OF  PHYSICIAN. 

In  an  action  by  a  miner  for  damages  for  injuries  received  in 
mining  operations,  the  opinion  evidence  of  an  attending  physician  as 
to  the  nature  of  the  injuries  and  whether  permanent  or  temporary  is 
competent  on  the  question  of  damages. 

Bama  v.  Gleason  Coal  &  Coke  Co., W.  Va. ,  98  Southeastern  158,  p.  159. 

INTENTIONAL   WRONG — ^RECOVERY  OF   DAMAGES. 

In  determining  the  damages,  if  any  intentional  wrong  was  com- 
mitted by  the  employer  by  reason  of  which  wrong  the  employee's  loss 
was  augmented,  such  loss  is  no  part  of  the  ''damages''  recoverable  in 
an  action  under  the  Employers'  Liability  Law  of  Arizona.  The 
reason  of  this  is  that  the  injury  arising  from  an  intentional  wrong  did 
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not  arise  from  the  risks  and  hazards  inherent  in  the  occupation  and 
that  are  unavoidable  by  the  employee  therein  engaged,  but  arose  from 
the  fault;  negligence,  or  active  intentional  wrong  of  the  employer. 

Arizona  Copper  Co.  v.  Burciaga, Ariz. ,  177  Pacific  29,  p.  32. 

PUNITIVE   DAMAGES   NOT  RECOVEBABLE. 

Where  humiUation  and  mortification  furnish  grounds  for  the 
recovery  by  an  injured  employee  the  right  of  recovery  depends  upon 
whether  the  employer  purposely  and  designedly  committed  the  wrong, 
thereby  intending  to  humiliate  the  employee  and  outrage  his  feel- 
ings. The  damages  recoverable  for  such  wrong  are  punitive  in 
character  and  furnish  no  grounds  for  recovery  in  an  action  under  the 
Employers'  Liabihty  Law  of  Arizona  for  the  reason  that  such 
character  of  damages  do  not  amount  to  actual  damages  but  to 
punitive  damages. 

Arizona  Copper  Co.  v.  Burciaga, Ariz. ,  177  Pacific  29,  p.  33. 

FUTURE   PAYMENTS — ^PRESENT   WORTH. 

In  an  action  by  a  miner  for  personal  injuries  occasioned  by  the 
alleged  negUgence  of  the  mine  operator,  an  instruction  was  held  to  be 
proper  to  the  effect  that  the  rule  that  future  payments  are  to  be  capi- 
tahzed  and  that  only  the  present  worth  of  such  future  payments  are 
to  be  awarded  does  not  apply  to  damages  recoverable  on  account  of 
pain  and  suffering  and  inconveniance  that  the  miner  suffered  by 
reason  of  the  injury. 

Ford  V.  Philadelphia  &  Reading  Coal  &  Iron  Co., Pa. ,  105  Atlantic  8S5, 

p.  886. 

Sebastian  v.  Philadelphia  &  Reading  Coal  &  Iron  Co., Pa. ,  105  Atlantic 

887,  p.  888. 

EXCESSIVE  DAKAGE8 — ^BASIS  FOR  DISTURBING. 

A  court  on  appeal  can  only  disturb  a  verdict  of  a  jury  for  excessive 
damages  where  it  appears  that  the  damages  are  so  excessive  that  the 
award  can  not  be  sustained  on  any  other  theory  than  that  it  was  the 
result  of  passion  or  prejudice  on  the  part  of  the  jury. 

Inapiration  Conaol.  Copper  Co.  v.  Lindley, Am. ^  177  Pacific  24,  p.  27. 

QUESTION   NOT  PRESENTED. 

The  question  of  excessive  damages  can  not  be  properly  presented 
to  the  court  on  appeal  unless  it  is  alleged  as  a  ground  for  a  new  trial. 

Calumet  A  Arizona  Min.  Co.  v.  ChanaiberB, Aiis. ^  176  Pacific  839,  p.  843. 
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DAMAGES  NOT  EXCESSIVE. 
•      INSTANCES. 

A  verdict  for  $700  can  not  be  said  to  be  excessive  where  there  was 
practically  total  impairment  of  the  use  of  the  miner's  right  arm,  in 
addition  to  the  physical  and  mental  suffering,  loss  of  time  and  expense 
of  cure. 

Tway  Min.  Co.  v.  Tyree, Ky. ,  208  Southwestern  817,  p.  820. 

A  verdict  of  $4,000  is  not  excessive  where  a  young  miner  had  his 
foot  mashed  by  being  run  over  by  a  tram  car. 

Sioss-Sheffield  Steel  &  Iron  Co.  v.  Bearden, Ala. ,  80  Southern  42,  p.  44. 

DAMAGES  EXCESSIVE. 
INSTANCES. 

A  verdict  for  $30,000  for  the  death  of  a  tool  sharpener  employed  by 
an  oil  well  drilling  company  was  excessive.  The  court  ordered  a 
remittitur  of  all  in  excess  of  $20,000  or  on  failure  to  make  the  remit- 
titur a  reversal  of  the  case. 

SUck  OU  Co  v.  Coffey, Okla. ^  177  Pacific  915.  p.  919. 


QUARRY  OPERATIONS. 

CARE   EXERCISED   BY  EMPLOYER — QUESTION   OF  FACT. 

In  the  operation  of  a  quarry  by  a  cement  company,  the  employees 
on  a  signal  given  were  permitted  to  use  a  rock  house  and  an  oil  house 
as  places  of  refuge.  On  a  signal  being  given  an  inexperienced  em- 
ployee with  others  resorted  to  the  oil  house  for  protection  from  flying 
and  falling  stones.  While  so  waiting  a  fragment  of  stone  tore  through 
the  house  and  killed  the  employee.  In  an  action  for  damages  for  the 
death  of  the  employee  it  was  a  question  of  fact  for  the  jury  to  deter- 
mine whether  the  employer  exercised  reasonable  care  to  provide  a  safe 
place  for  his  employees  proportionate  to  the  dangerous  nature  of  the 
means  and  instrumentalities  employed  in  the  business  of  quarrying 
stone.  Whether  the  signals  and  places  of  refuge  provided  by  the 
employer  were  reasonably  sufficient  and  proximate  to  the  place  of 
work,  as  to  afford  time  within  which  employees  so  engaged  and  about 
to  be  imperilled  might  retreat  to  such  places  of  refuge  and  whether 
such  places  were  reasonably  sufficient  to  afford  protection  to  the 
employees,  were  questions  of  fact  for  the  jxiry  to  determine. 

Coosa  Portland  Cement  Co.  v.  Crankfield, Ala. ,  80  Southern  451,  p.  453. 
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TRANSPORTATION  OF  NATURAL  GAS — STATE   REGULATION. 

The  transportation  of  natural  gas  through  pipe  lines  from  one  State 
to  another  is  interstate  commerce^  and  a  natural  gas  company  or  its 
receiver  may  sell  and  deliver  gas  so  transported  to  local  distributing 
companies  free  from  unreasonable  interference  by  a  State. 

Public  Utilities  Commission  of  Kansas  v.  Landon, U.  S. ,  39  Supreme  Ct. 

Rep.  389. 

TRANSPORTATION     OP     NATURAL     GAS — ^REGULATION     AT     POINT     OF 

CONSUMPTION. 

The  transportation  of  natural  gas  through  pipe  lines  from  one  State 

to  another  is  interstate  commerce,  but  the  sale  and  delivery  of  the  gas 

by  distributing  companies  to  their  customers  after  purchase  from  a 

producing  and  transporting  company  constitutes  no  part  of  interstate 

commerce. 

Public  Utilities  Commission  of  Kansas  v.  Landon, IT.  S.  — — ,  39  Supreme  Ct. 

Rep.  389. 

NATURAL  GAS — ^PURCHASE  AND  DISTRIBUTION  BY  LOCAL  COMPANIES — 

REGULATION. 

Local  distributing  natural  gas  companies  purchased  and  received 
their  supplies  of  gas  that  had  moved  in  interstate  commerce  and  sold 
and  disposed  of  the  same  at  retail  in  due  course  of  their  own  local 
business.  The  fact  that  the  local  companies  paid  to  the  producing 
and  transporting  company  sums  amounting  to  two-thirds  of  the 
product  of  their  sales  did  not  make  them  integral  parts  of  the  inter- 
state business,  especially  where  the  producing  and  transporting  com- 
pany lacked  authority  to  engage  by  agent  or  otherwise  in  the  retail 
transactions  carried  on  by  the  local  companies. 

Public  Utilities  Oommisalon  of  Kansas  v.  Landon, U.  S. ,  39  Supreme  Ct. 

Rep.  389. 

TRANSPORTATION   OF  OIL  AND   GAS. 

The  transportation  of  oil  or  gas  from  State  to  State  through  the 
medium  of  pipe  lines  is  interstate  commerce. 

Pennsylvania  Gas  Co.,  In  re, New  York ,  122  Northeastern  260,  p.  261. 

Public  Utilities  Commission  of  Kansas  v.  Landon, U.  S. ,  39  Supreme  Ct. 

Rep.  389. 
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CARBIEB'S  duty  to  FUBNISH  cabs — ^JUBISDICTION  OF  COURTS. 

The  courts  have  jurisdiction  to  administer  a  remedy  in  an  action  by  a 
shipper  for  a  carrier's  refusal  to  accept  proper  shipments  or  to  supply 
reasonably  adequate  facilities  of  carriage. 

Chicago,  etc.,  R.  Co.  v.  TiawtOD  Refining  Co.,  253  Federal  705,  p.  707. 

CABRIEBS — DUTY  TO  RECEIVE  AND  CARRY  SHIPMENTS. 

There  is  a  general  duty  resting  upon  common  carriers  to  receive  and 
carry  by  suitable  means  goods  which  they  assume  to  transport  or 
which  are  usually  carried.  Hiis  obligation  requires  that  special  kinds 
of  cars  be  supplied  for  the  transportation  of  goods  which  the  cairier 
has  accepted  or  which  it  holds  itself  out  to  carry. 

Chicago,  etc;.,  R.  Co.  v.  Lawton  Refining  Co.,  253  Federal  705,  p.  707. 
CARRIER — ^DUTY  TO  FURNISH  TANK   CARS. 

There  are  limitations  to  a  carrier's  duty  to  accept  goods  growing 
out  of  the  usual  course  of  business  and  the  limitations  of  convenience. 
If  a  shipper  wishes  to  compel  a  carrier  to  accept  his  goods  he  must 
properly  prepare  and  pack  his  product  to  suit  the  cars  that  the  carrier 
assumes  to  supply  and  which  are  ordinarily  furnished  by  carriers  for 
such  products.  It  is  not  the  usual  practice  of  railway  companies  to 
furnish  tank  cars  for  shippei"s  of  oil.  A  railway  company  may  publish 
a  tariff  annoimcing  its  readiness  to  transport  oil  in  tank  cars  without 
obligating  itself  to  furnish  »ich  cars  for  the  partieuiar  purpose.  A  tank 
car  is  not  only  a  car  but  a  package  for  the  goods.  There  is  an  eco^ 
nomic  waste  in  the>  use  of  tank  cars  because  such  cars  usually  are 
returned  empty  from  where  their  contents  are  discharged  to  the  point 
of  the  origin  of  the  shipment  and  they  are  not  adapted  for  general  use. 
Even  under  the  rules  of  exchange  of  cars  a  railway  company  majr 
have  a  large  supply  of  tank  cats  and  yet  have  none  immediately 
available  for  its  own  lines.  As  a  rule  carriers  have  never  furnished 
such  cars  and  it  has  come  to  be  mutually  understood  that  they  shall 
not  do  so.  The  oil  refiner  like  the  meat  packer  demands  an  adequate 
supply  of  cars  at  all  times,  but  neither  an  adequate  supply  nor  their 
efficient  distribution  can  be  aflForded  by  carriers. 

Chicago,  etc.,  R.  Co.  v.  Lav/ton  Refining  Co.,  253  Federal  7t)5,  p.  708. 
CARRIER — RIGHT    TO    WITHDRAW    TANK    CARS    FOR    GENERAL    USE. 

A  railway  company  published  a  tariff  announcing  its  readiness  to 
transport  oil  in  tank  cars,  but  the  tariff  did  not  purport  that  the  car- 
rier would  furnish  cars  for  such  purposes  and  it  did  not  hold  itself  out 
as  ready  to  furnish  tank  cars  for  shipments.  The  compaay  had 
leased  five  tank  cars  for  its  own  use  in  operating  its  railway  and  tbase 
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had  been  temporarily  furnished  for  the  use  of  a  refining  company  until 
the  railway  company  should  again  have  need  for  them.  When  a 
prolonged  drought  endangered  its  water  supply  it  was  the  right  of  the 
r:«:lway  company  to  withdraw  these  cars  from  the  use  of  the  refining 
cumpany  in  order  to  supply  its  engines  and  roimdhouses  with  water. 
It  owed  a  duty  to  the  public  to  keep  its  trains  in  operation  and  this 
duty  was  superior  to  the  demand  of  the  refining  company  for  the  use 
of  the  particular  tank  cars.  Under  such  circumstances  the  refining 
company  could  not  compel  the  railway  company  to  furnish  the  par- 
ticular tank  cars  for  shipment  of  its  refined  petroleum. 

Chicago,  etc.,  R.  Co.  v.  Tjai^-ton  Refining  Co.,  253  Federal  705,  p.  709. 

TRANSPORTATION    OF     COAL — ^FREIGHT     CHARGES — CARRIER'S     POWER 

TO   RELEASE. 

The  Act  of  Congress  of  1887  (24  U.  S.  Stats.  739)  controls  as  to  the 
liability  for  transportation  charges  of  coal  and  a  carrier  has  no  right 
to  release  the  consignor  from  liability  to  pay  the  freight  charges  on  an 
interstate  shipment  and  can  not  by  any  act  estop  itself  from  accepting 
the  lawful  freight  rate. 

Now  York  Central  R.  Co.  v.  Philadelphia  &  Reading  Coal  &  Iron  Co., 111. , 

121  Northeastern  581. 

INSPECTION   OF   OIL  IN  TRA'NSIT — FEES. 

A  State  statute  may  proTide  for  aa  inspection  of  oil  and  gasoline 
in  tank  cars  and  may  fix  fees  for  the  inspection  notwithstanding  the 
oil  and  gasoline  was  moving  in  interstate  commerce. 

Pure  Oil  Co.  v.  State  of  Minnosota,  39  Supreme  Ct.  Eep.  35,  p.  37. 


EXPLOSIVES. 

STORING — ^DEGBEB  OF  CABE   EXEBCISSD — QUESTION  OF  FACT. 

A  railroad  company  had  in  its  possession  and  gathered  together  on 

its  pier  38  cars  of  not  less  than  60,000  pounds  of  an  explosive  known  as 

TNT.    An  explosion  was  caused  by  fire  that  started  at  or  near  the 

ammunition  cars.    This  vast  quantity  of  explosives  was  stored  in 

proximity  to  the  habitations  and  businesses  of  millions  of  human 

beings  whose  lives  and  properties  were  thereby  exposed  to  tiie  risk 

of  imusual  danger.     Whether  the  railroad  company  had  exercised 

that  degree  of  care  commensurate  with  the  risk  or  danger  arising  from 

the  accumulation  of  the  vast  quantity  of  high  explosives  upon  its 

premises  in  cars  standing  in  close  proximity  to  each  oth^  was  a 

question  of  fact  for  a  jury. 

New  Jersey  Fidelity  &  Plate  Glass  Ins.  Co.  v.  Lehigh  Valley  R.  Co., N.  J. 

Equity ,  105  Atlantic  206,  p.  207. 

STOEING  LARGE   QUANTITIES   OF  TNT. 

The  Lehigh  Valley  Railroad  Company  was  held  liable  in  damages 
to  an  insurance  company  for  sums  paid  by  it  for  glass  broken  and 
damaged  by  the  terrific  explosion  that  occurred  on  the  morning  of 
July  — ,  1916,  at  the  Jersey  dock  of  the  railroad  company  where  it 
had  large  quantities  of  the  explosive  known  as  T  N  T  stored  and 
several  freight  cars  standing  near-by  loaded  with  the  dangerous 
explosive.  The  defendant's  liability  for  damages  was  not  based  upon 
the  violation  of  the  interstate  commerce  commission's  regulations  in 
regard  to  the  shipment  and  storage  of  explosives,  but  was  based  on 
negligence  in  the  transportation  of  explosives  in  that  it  failed  to 
exercise  care  commensurate  with  the  risk  of  danger. 

New  Jersey  Fidelity  &  Plate  Glass  Ins.  Co.  v.  Lehigh  Valley  R.  Co., N.  J« 

Equity ,  105  Atlantic  206,  p.  208. 

GASOLINE — LIABILITY   FOB   FIRE. 

An  oU  company  engaged  in  the  business  of  selling  gasoline  is  not 
liable  on  the  grounds  of  negligence  where  its  agents  rolled  a  barrel  of 
gasoline  down  a  street  to  the  complainant's  buildings,  and  where  the 
barrel  was  then  opened  in  the  usual  way  for  the  purpose  of  emptying 
it  into  a  tank  and  while  so  emptying  the  barrel,  the  gasoline  became 
ignited  and  the  fire  extended  to  and  burned  the  complainant's 
buildings. 

O'Brecht  V.  Cedar  Rapids  Oil  Co., Iowa ,  170  Northwestern  786,  p.  786. 

See  Carter  v.  Marshall  Oil  Co., Iowa ,  170  Northwestern  798- 
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8T0BA01S  OF  OIL  AND  0A80LINB — YALIDnT  OF  OBDINANOE. 

An  ordinance  of  the  city  of  Santa  Fe  attempting  to  regulate  the 
storage  and  selling,  handling  and  distributing  of  petroleum  and  gaso- 
line was  so  vague  and  uncertain  as  to  be  wholly  inoperative  and  the 
omissions  were  such  that  a  court  could  not  complete  or  make  certain 
the  otherwise  incomplete  and  uncertain  ordinance. 

Oontmeiitftl  Oil  Co.  v.  City  of  Santa  Fe,  —  N.  Mex. ,  177  Pacific  742,  p.  744. 

EXPLOSION  OF  GASOLINE  FUMES — ^LIABILITT  FOR  DEATH  OP  ElfPLOTEE. 

An  oil  company  was  liable  where  it  negligently  failed  to  remove  the 
fumes  from  a  gasoline  tank  before  sending  an  employee  into  the  tank 
to  make  certain  repairs,  and  where  while  the  employee  was  engaged 
in  his  work  he  accidentally  broke  an  electric  lamp  thereby  causing 
an  explosion  of  the  gasoline  fumes  resulting  in  his  death. 

Standard  Oil  Co.  v.  Allen, Ind.  App. ,  121  Northeastern  329,  p.  332, 

BEGULATION   OF   GASOLINE   FILLING   STATIONS. 

A  city  permitted  an  oil  company  to  establish  and  conduct  a  gasoline 
filling  station  at  and  near  the  intersection  of  certain  streets.  Subse- 
quently the  conduct  of  the  gasoline  filling  station  became  a  menace  to 
pedestrians  and  a  nuisance  to  street  traffic  by  reason  of  the  dangers 
growing  out  of  the  handling  of  the  gasoline.  The  fact  that  the  city 
originally  authorized  the  location  of  such  gasoline  station  would  not 
estop  the  city  to  abate  it  when  it  became  a  nuisance  or  a  meance  to 
pedestrians. 

Oriental  Oil  Co.  v.  City  of  San  Antonio, Tex.  Civ.  App. ,  208  Southwestern 

m,  p.  181. 

OBIGINAL   VENDOR  OP   EXPLOSIVES — ^LIABILITY. 

When  a  vendor  sells  to  a  vendee  who  in  turn  sells  to  another  a 
dangerous  article  or  an  article  inherently  dangerous  and  harmful, 
such  as  gasoline,  for  the  ultimate  purpose  of  retailing  to  the  public,  a 
purchaser  of  such  dangerous  article  who  may  be  injured  has  the  right 
to  claim  that  the  original  vendor  owed  him  a  duty,  the  violation  of 
which  would  create  liability. 

Kearse  v.  Seyb, Mo.  App. ,  209  Southwestern  635,  p.  636. 

Bee  Pierce  Oil  Co.  v.  Deselmns,  212  U.  S.  159,  p.  177. 

Standard  Oil  Co.  v.  ParriBh,  145  Federal  829. 

Stowell  V.  Standard  Oil  Co.,  139  Mich.  18,  25,  102  Northwestern  227. 

NEGLIGENCE   OF   VICE   PRINCIPAL — LIABILITY  OF   EMPLOYER. 

An  employer  is  liable  for  an  injury  to  an  employee  caused  by  the 
bursting  of  a  barrel  through  the  negligence  of  a  vice  principal  of  the 
employer  who  inserted  a  lighted  match  into  the  barrel  to  ascertain 
the  amount  of  liquid  remaining  and  thereby  caused  the  explosion. 

Coca  Cola  Co.  v.  Williams, Tex.  Com.  App. ,  209  Southwestern  396,  p.  397, 

125690*—1^-Bult;  181 13 
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DTNAMITB— CX)NDITK)NS   FOB   USE — AGftEBHSNT  BETWBEH   OSPBBATOB 
AND  MINER — ^RULES   APPROVED  BY  MINE  INSPEOTOB. 

The  statute  of  Kansas  (General  Statntes,  1915,  section  6326)  pro- 
hibits the  use  of  dynamite  or  other  detonating  explosives  in  shot 
firing  in  coal  mines  except  under  rules  and  regulations  agreed  upon 
between  the  operator  and  the  miners  and  approved  by  the  State  mine 
inspector.  A  contract  of  employment  between  a  mine  operator  and 
a  miner  provided  that  the  management  of  the  mine,  the  direction  of 
the  working  force,  and  the  right  to  hire  and  discharge  are  vested  in 
the  operator,  and  that  any  mine  committee  that  shall  attempt  to 
execute  any  local  rule  in  conflict  with  this  agreement  shall  be  deposed 
as  committeemen.  This  agreement  does  not  satisfy  the  statute  and 
^oes  not  of  itself  constitute  ''rules  and  regulations  for  the  use  of 
dynamite '^  and  was  not  approved  by  the  State  mine  inspector. 

Ricliardfl  v.  Fleming  Coal  Co., Kana. ,  179  Pacific  380,  p.  382. 

STORING   DANGEROUS   OILS — STATE   REGULATIONS. 

A  State  may  by  statute  prohibit  the  sale  of  dangerous  oils  though 
manufactured  under  a  patent,  and  it  may  make  the  place  where  they 
are  kept  or  sold  a  criminal  nuisance  and  may  prohibit  the  storing  of 
petroleum  and  gasoline  in  certain  designated  quantities  within  300 
feet  of  a  dwelling  in  a  city. 

Pierce  Oil  Corp.  v.  City  of  Hope,  39  Supreme  Ct.  Rep.  172. 

See  Pierce  Oil  Coip.  v.  City  of  Hope,  127  Ark.  38, 191  Southweetem  409. 

JUDICIAL   NOTICE  OF   EXPLOSIONS. 

Courts  take  judicial  notice  that  disastrous  explosions  Jbave  occurred 
for  which  no  satisfactory  explanations  have  been  given. 

Pierce  Oil  Corp.  v.  City  of  Hope,  39  Supreme  Ct.  Rep.  172,  p.  173. 

See  Pierce  Oil  Coip.  v.  City  of  Hope,  127  Ark.  38, 191  Southweetem  40&. 
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APPROPRIATION  FOR  MINING  PURPOSES — EXTENT, 

The  right  to  appropriate  water  for  mining  and  other  beneficial 
purposes  under  the  Arizona  statute  (par.  5344;  R.  S.  A.  1913)  is  not 
limited  to  rivers,  creeks,  and  streams  of  running  water  on  State  and 
privately  owned  lands,  but  extends  to  public  lands  by  grant  of  Con- 
gress under  section  2339,  R.  S.  1878. 

McKenzie  v.  Moore, Ariz. ,  176  Pacific  568,  p.  569. 

See  Peterson  v.  Eureka  Hill  Min.  Co., Utah ,  176  Pacific  729,  p.  730. 

MANNER  AND  PUBPOSES   OP   APPROPRIATION. 

The  manner  of  appropriating  water  on  the  public  domain  is  dele- 
gated to  the  States,  and  in  Arizona  the  right  to  appropriate  water  for 
any  beneficial  purpose  and  thereby  acquire  a  vested  right  in  the 
water  is  limited  to  the  appropriation  of  the  waters  of  "rivers,  creeks, 
and  streams  of  running  water  in  this  State." 

McKenzie  v.  Moore, Ariz. ,  176  Pacific  568,  p.  569. 

See  Peterson  v.  Eureka  Hill  Min.  Co., Utah ,  176  Pacific  729,  p.  730. 

WATERS    SUBJECT  TO   APPROPRIATION. 

Before  a  party  giving  notice  as  provided  by  the  statute  of  Arizona 
can  acquire  any  water  right  thereof,  his  claimed  appropriation  must 
be  of  waters  of  a  river,  creek,  or  stream  of  running  water.  Congress 
by  section  2339  (R.  S.  1878)  has  reserved  all  waters  on  the  public 
lands  other  than  the  waters  of  rivers,  creeks,  and  running  streams 
from  appropriation  by  anyone  separately  from  the  land. 

McKenzie  v.  Moore, Ariz. ,  176  Pacific  568,  p.  669. 

RIGHT  TO  APPROPRIATE   PERCOLATING  WATER. 

Percolating  water  unconJSned  to  a  definite  channel  is  not  under  the 
statute  of  Arizona  the  subject  of  appropriation,  but  belongs  to  the 
realty.  A  spring  which  does  not  constitute  the  source  of  a  water- 
course, the  flow  of  its  water  being  subterranean  and  concealed  and  a 
matter  of  uncertainty  as  to  direction  and  volume,  belongs  to  the  owner 
of  the  land  who  may  appropriate  and  use  its  entire  flow. 

licKenzie  v.  Moore, Amz. ,  176  Pacific  568,  p.  569. 

See  Peterson  v.  £ureka  Hill  Min.  Co., Utah ,  176  Pacific  730. 
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ATTEMPTED  APPROPRIATION. 

A  person  can  not  appropriate  the  waters  of  a  spring  by  posting  a 
notice  which  failed  to  show  that  the  notice  was  posted  at  a  spring  or 
at  a  point  from  the  spring  on  a  stream  having  its  source  at  the  spring; 
but  where  the  inference  is  that  the  notice  was  posted  at  a  spring  which 
was  not  the  source  of  a  stream  but  simply  a  seeping  spring  or  well,  there 
can  be  no  appropriation.  By  the  attempted  appropriation  the  person 
acquired  no  right  whatever  in  the  water  nor  in  the  land  by  reason  of 
his  notice  so  posted  or  work  done  pursuant  thereto. 

McKenzie  v.  Mo(»e, Arix. ,  176  Pacific  568,  p.  669. 

SPRING   WATER — BRIGHT  TO   APPROPRIATB* 

The  waters  from  a  spring  rising  on  lands  that  have  been  segregated 
from  the  pubUc  domain  and  the  title  vested  in  private  ownership  can 
not  be  appropriated  by  a  person  other  than  the  owner  of  the  land, 
unless  the  water  from  the  spring  should  flow  below  the  tract  of  land 
on  which  it  is  located. 

Petenon  ▼.  Eureka  Hill  Min.  Oo., XTtah ,  176  Pacific  V?9,  p.  731. 

APPROPRIATION   OF   SPRINGS — BRIGHT   TO   USE    FOR   MINING   PURPOSES. 

A  mining  corporation  in  1881  appropriated  all  the  water  flowing 
from  a  spring  by  building  a  pipe  line  and  conducting  the  water  from 
the  spring  through  its  pipe  line  to  its  mine  and  used  the  same  in  mining 
operations.  In  1885  the  mining  company,  to  increase  the  flow  of 
water,  dug  a  tunnel  from  the  spring  into  the  mountain  nearly  200  feet, 
and  all  the  water  flowing  from  the  tunnel  and  from  the  spring  was 
collected  and  conducted  to  the  defendant's  mine  and  used  for  mining 
purposes.  About  the  year  1900  the  pipe  line  was  broken  and  for 
several  years  the  water  was  leased  by  the  mining  company  to  other 
persons  for  beneficial  purposes.  Tn  1904  certain  persons  located  a 
placer  claim,  and  the  spring  of  water  and  the  tunnel  as  constructed 
were  wholly  within  the  limits  of  such  placer  mining  claim.  Under 
these  facts,  the  locator  of  the  placer  mining  claim  was  not  entitled  to 
the  waters  of  the  spring  and  could  not  as  against  the  mining  company 
appropriate  and  use  the  water  from  such  spring  and  timnel. 

Peterson  v.  Eureka  Hill  Min.  Co., Utah ,  176  Pacific  729,  p.  730. 

SPRINGS — BENEFICIAL  USE — SECOND  APPROPRIATION. 

A  mining  company  has  the  right  to  appropriate  the  waters  of  a 
spring  and  apply  them  to  a  beneficial  use  where  the  soil  upon  which 
the  spring  was  located  was  a  part  of  the  public  domain;  and  a  third 
person  can  not  locate  a  mining  claim  so  as  tk)  include  within  its  limits 
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such  spring  and  claim  the  right  to  appropriate  and  use  the  water  from 
such  spring. 
Peterson  v.  Eureka  Hill  Min.  Co., Utah ,  176  Pacific  729,  p.  780. 

WATER   RIGHT&  PROTECTED.  " 

A  man  reading  upon  public  land  and  relying  upon  natural  spring 
water  tor  use  ought  not,  after  developing  the  flow  of  the  spring  and 
|»ping  the  flow  to  a  reservoir  for  watering  stock  and  for  domestic  use 
of  a  tenant  Mving  in  a  house  near  the  spring,  to  be  deprived  of  the 
wat^  or  the  water  and  improvements  by  one  who  has  no  better  title 
lo  the  land  than  the  person  first  using  tiie  water. 

McKenzie  v.  Moore, Am. ,  176  Pacific  568,  p.  670. 

See  PtttoMii  ¥.  Eiiaka  HiU  Mm.  Co»» Utali ,  176  Fiuiile  720^  p.  7SQ. 


PUBLICATIONS  RELATING  TO  MINING  LAWS. 

A  limited  supply  of  the  following  publications  of  the  Bureau  of 
Mines  has  been  printed  and  is  available  for  free  distribution  until  the 
edition  is  exhausted.  Requests  for  all  pubUcations  can  not  be 
granted,  and  to  insure  equitable  distribution  applicants  are  requested 
to  limit  their  selection  to  publications  that  may  be  of  especial  interest 
to  them.  Requests  for  publications  should  be  addressed  to  the 
Director,  Bureau  of  Mines. 

The  Bureau  of  Mines  issues  a  list  showing  all  its  publications 
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CASING  TROUBLES  AND  FISHING  METHODS. 


By  Thomas  Curtin. 


IlffTEODTJCTIOlff. 

The  Bureau  of  Mines,  in  its  researches  aimed  to  prevent  wastes  and 
to  increase  efficiency  in  oil-well  practice,  has  investigated  the  matter 
of  casing  troubles  and  fishing  methods.  The  results  of  the  investi- 
gation are  set  forth  in  this  paper. 

After  expensive  development  work,  many  wells  being  drilled  for  oil 
have  been  abandoned  because  of  casiug  troubles.  These  troubles  iu 
many  instances  have  been  thought  to  be  insurmountable,  whereas 
they  are  sometimes  susceptible  of  solution.  In  fields  where  casing 
difficulties  are  of  daily  occurrence,  methods  have  been  evolved  for 
combating  them.  Were  these  methods  more  widely  known  and 
applied  wherever  the  same  conditions  exist,  the  oil  industry  at  large 
would  be  greatly  benefited.  This  report  attempts  to  classify  these 
troubles  and  suggests  solutions  that  will  save  the  operator  discour- 
agement and  expense. 

It  is  assumed  througl^out  this  paper  that  the  reader  is  so  familiar 
with  the  ordinary  oU-well  drilling  and  fishing  methods  that  detailed 
explanation  is  unnecessary.  The  well-drilling  terms  that  are  used 
herein  wiU  be  readily  understood  by  those  for  whom  this  discussion 
is  intended.  However,  in  order  to  avoid  confusion  as  to  the  sense  in 
which  some  of  these  terms  are  applied,  definitions  are  included. 
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8  CASING  TROUBLES  AKD  FISHIKQ  METHODS. 

DISCVSSIOlf  OF  "MOTIOlf "  IN  DEILLIlfO  WITH  D&T  ASD  WET 

HOLES. 

As  success  in  ^'fishing"  primarily  depends  upon  a  proper  knowl- 
edge of  tool  running,  and  as  tool  dressers  because  of  the  greater  need 
of  drillers  are  now  promoted  to  drillers  more  quickly  than  formerly, 
the  following  hints  on  the  running  of  tools  may  be  of  service  to  many 
drillerS;  although  it  is  acknowledged  that  the  skill  necessary  for  effi- 
ciency can  be  gained  only  through  practice. 

*' Motion"  is  the  engine  control  applied  by  the  driller  in  the  raising 
and  dropping  of  cable  tools.  A  driller  who  thoroughly  understands 
motion  has  mastered  his  trade  so  fiar  as  the  operation  of  the  driUing 
tools  is  concerned. 

With  each  added  foot  of  hole  there  is  an  almost  unnoticeable  change 
in  motion.  As  the  depth  of  the  hole  increases,  the  difference  in 
motion  becomes  evident  when  compared  with  the  motion  carried  at 
a  shallow  depth.  The  adjustment  of  the  steam  power  to  the  fall  of 
the  tools  changes  with  every  variation  of  the  hole. 

When  drilling  in  a  dry  hole,  with  a  manila  line,  control  of  the  tools 
becomes  more  difficult  as  the  depth  increases;  the  engine  becomes 
"weaker"  with  the  greater  load  caused  by  the  increased  depth  of 
hole. 

As  a  premature  use  of  engine  balances  retards  the  drop  of  the  tools 
and  compels  a  slower  motion,  the  common  practice  among  experienced 
drillers  is  to  avoid  the  use  of  the  balance  in  dry-hole,  manila-line  work 
where  the  formation  stands  up,  so  long  as  they  can  keep  the  engine 
"on  its  feet"  without  being  compelled  to  run  the  tools  too  "loose." 
With  an  ordinary  drilling  engine,  when  a  depth  of  2,000  to  2,500  feet 
is  reached  without  the  use  of  a  balance,  great  skill  in  steam  control 
is  required  to  maintain  the  proper  motion,  or,  in  fact,  any  workable 
motion. 

If  the  opposing  drillers,  on  different  tours  or  shifts,  are  not  equally 
skilled  in  steam  control,  or,  as  it  is  termed,  in  handling  the  engine, 
the  sensible  procedure  for  the  driller  having  trouble  in  maintaining 
the  proper  motion  is  to  swallow  his  pride  and  resort  to  the  use  of  the 
balance  when  he  comes  on  tour,  allowing  his  mate  to  take  the  balance 
off  or  leave  it  on  at  his  discretion. 

When  an  engine  begins  to  become  immanageable,  time  is  saved 
by  putting  on  a  balance,  and  the  danger  of  compulsory  loose  running 
in  order  to  retain  engine  control  is  averted. 

The  same  rules  that  apply  to  manilarline  drilling,  as  regards  motion 
and  balances,  do  not  apply  when  using  a  wire  line.  The  "reach" 
and  "take  up"  of  a  manila  line  exceeds  that  of  a  wireline.  In  wire- 
line drilling,  the  weight  of  tools  and  other  conditions  being  the  same, 
the  use  of  balances  at  lesser  depths  than  would  be  required  with  a 
manila  line  is  a  distinct  advantage. 


MOTION  IN  DRIUIJNG.  9 

The  early  use  of  balances  with  a  wire  line  is  especially  recom- 
mended where  drilling  j  ars  are  nm.  The  quick  snap  given  the  tools  on 
''catching"  them  before  they  strike,  by  an  occasional  excess  of 
motion  diffictdt  to  avert,  often  causes  the  jars  to  break.  The  tend- 
ency to  catch  the  tools  f^m  an  excess  of  motion  with  the  wire  line 
is  greater  with  a  ''weak"  engine.  Besides,  when  u^ing  a  wire  cable 
it  is  necessary  for  the  driller  to  follow  more  closely  the  jar  observed 
at  the  surface.  The  lack  of  stretch  in  the  wire  line,  if  the  drilling  is 
"good,"  requires  more  constant  letting  out  of  the  screw. 

The  "reach"  and  "take  up"  of  a  manila  cable  makes  the  striking 
of  bottom  possible  with  such  a  cable  long  after  the  bottom  would 
have  "faded  "before  the  stroke  of  the  tools  on  a  wireline.  The  "reach" 
of  the  manila  cable  is  easily  described  by  what  the  older  drillers  call 
"lift."  For  example,  the  tools  would  be  running  "loose"  and  per- 
mitted to  "pound."  As  the  tools  "drilled  off"  and  commenced  to 
"reach"  a  noticeable  "lift"  could  be  observed  after  the  jar  was 
received  at  the  surface.  This  lift  would  feel  much  as  if  the  handlebar 
of  the  screw  had  exceeded  the  usual  height,  which  in  reality 
could  not  occur.  As  this  lift  is  a  demand  for  "screw,"  if  screw  is 
withheld  there  will  be  a  slight  pause  in  the  motion,  soon  followed  by 
the  engine's  bevig  "off  its  feet,"  thus  compelling  screw. 

"Lift"  is  explained  as  follows:  As  the  tools  begin  to  "reach" 
on  the  downward  stroke  the  cable  lets  out.  When  the  tools  strike, 
the  elasticity  in  the  manila  cable  causes  a  "taking  up"  of  stretch 
at  the  reaction  of  the  tools.  Drillers  contend  that  this  "taking  up" 
of  cable  stretch  is  in  reality  what  is  felt  at  the  surface  as  lift. 

With  the  wire  line,  except  at  great  depths,  the  nearest  parallel  to 
the  lift  of  a  manila  cable  in  a  dry  hole  is  "peg-legging"  (alternate 
hitting  and  missing  of  the  tools).  Tools  will  peg-leg  with  the  wire 
line,  but  should  not  be  permitted  to  do  so  in  a  dry  hole  under  ordinary 
conditions. 

If  the  motion  is  normal,  when  the  tools  "drill  off"  they  will  peg- 
leg;  this  is  a  demand  for  screw.  Peg-legging  can  also  be  caused  by  a 
lack  of  motion.  If  there  were  more  reach  to  a  wire  line,  the  tools 
would  not  p^-leg  so  readily.  An  excess  of  motion  when  tools  are 
peg-legging  will  result  in  catching  of  the  tools,  with  danger  of  break- 
ing the  jars. 

Both  lift  and  peg-legging  are  to  a  great  extent  dependent  upon 
depth.  Lift  is  seldom  discernible  above  500  feet.  Tools  do  not 
easily  peg-leg  above  300  feet  under  correctly  applied  motion. 

Many  drillers  contend  that  there  is  little  to  the  mastery  of  motion 
with  the  wire  line.  As  a  rule  such  men,  owing  to  long  experience, 
regulate  the  motion  automatically.  Wire-line  drilling,  however, 
requires  the  same  mastery  of  motion — perhaps  more  easily  acquired — 
as  the  manila  line. 
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The  most  common  error  of  the  noyice  with  the  wire  line  is  the 
catching  of  the  tools.  This  is  also  a  common  error  of  drillers  accus- 
tomed to  using  a  manila  line  and  to  the  solid  jar  of  the  tools  in  a  for- 
mation that  stands  up,  when  they  change  tp  soft  and  wet  hole  drilling 
in  wire-line  territory.  They  often  mistake  the  catching  of  the  tools 
for  the  solid  jar  they  seek  and  to  which  they  are  accustomed,  with  the 
result  that  they  ''jack"  the  line  or  break  the  jars,  or,  in  the  event  of 
no  accident,  fail  to  make  progress  until  they  have  fathomed  the 
trouble. 

The  types  of  formation  that  a  driller  must  combat  vary  so  greatly 
that  it  is  impossible  to  give  hard  and  fast  rules  for  his  guidance.  In 
"mud  countries" — on  the  assumption  that  a  wire  line  is  always 
used  where  mud  and  water  are  encountered — it  is  advisable  to  hold 
the  tools  up.  Some  formations  are  such  that  wheu  a  distinct  jar  is 
noticeable  further  progress,  without  baaUng,  is  impossible,  as  this  jar 
indicates  that  the  tools  have  started  to  ''load  up."  With  continued 
nmning  the  jarring  becomes  more  noticeable,  but  the  tools  are 
making  no  headway. 

Where  sticky  blue  shale  is  encountered  and  the  tools  tend  to 
stick  with  every  revolution  of  the  engine,  keeping  the  motion  as 
rapid  as  can  be  safely  carried  will  be  found  of  assistance.  Drilling 
through  a  formation  of  this  type  is  necessarily  hard  on  equipment 
and  timidity  becomes  a  greater  fault  than  boldness. 

A  false  jar  often  occurs  in  cleaning  out  muddy  and  caving  holes. 
As  this  jar  occurs  on  the  down  stroke,  it  is  probably  caused  by  the 
motion  exceeding  the  drop  of  the  tools  for  an  instant;  the  tools  are 
momentarily  retarded  with  mud,  but  regain  sufficient  velocity  to  keep 
pace  with  the  engine.  No  attention,  within  reasonable  limits, 
should  be  paid  to  such  jarring,  because  if  the  motion  is  slowed  up  to 
conform  to  the  drop  of  the  tools  and  the  jar  thus  eliminated,  the  ve- 
locity of  the  tools  is  so  retarded  that  they  merely  slide  up  and  down  in 
the  mud  and  water  without  doing  work.  Therefore,  it  is  essential 
to  carry  sufficient  motion  to  mix  the  mud  with  water  and  to  prevent 
the  tools  from  loading  up. 

BRIEF  COMPARISON  BETWEEN  KANIUL  AND  WIRE  LINES. 

Straining  a  cable  by  "  pulling"  is  more  destructive  to  a  manila  cable 
than  it  is  to  a  wire  cable.     The  wire  line  will  stand  the  heavier  pull.. 

A  manila  cable  "  takes  up"  when  idle  upon  the  shaft,  or  when  sub- 
jected to  dampness,  and  will  stretch  when  in  use.  This  renders  a 
^'marker"  on  a  manila  line  less  dependable  than  a  "marker"  on  a 
wire  line. 

If  avoidable,  a  mamla  cable  should  not  be  used  in  a  "wet"  hole. 

Manila  cables  are  not  so  destructive  to  pipe  as  are  wire  cables. 
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USE  OF  TABS. 

Drilling  jars  are  of  short  stroke  ^  and  are  run  above  the  stem.  They 
are  always  used  extended  in  drilling,  and  their  chief  purpose  is  to  aid 
in  '^  switching''  tools  loose  when  the  tools  are  stuck.  As  the  weight 
above  that  part  of  the  drilling  jars  which  receives  the  blow,  is  usually 
only  that  of  the  rope  socket  and  the  upper  half  of  the  jars,  and 
as  the  stroke  of  the  jars  is  only  a  matter  of  a  few  inchesr-— 1  to  12 
inches,  as  a  rule — a  very  strong  blow  can  not  be  expected  from 
their  use. 

Fishing  jars  are  run  on  the  bottom  of  the  stem.  Their  usual  stroke 
is  36  or  48  inches,  although  nearly  any  length  of  stroke  is  obtainable. 
The  force  of  the  blow  obtained  by  the  use  of  fishing  jars  is  governed 
by  hitch,  stroke,  weight  of  stem,  and  motion. 

In  fishing  where  "jarring"  is  expected  the  engine  should  be  bal- 
anced except  at  very  shallow  depths.  This  will  insure  the  engine 
having  enough  driving  power  to  do  its  work  under  any  sudden  increase 
of  load.  In  "jarring  up,"  a  "weak"  engine  results  in  the  belt  slip- 
ping or  being  thrown  when  the  beam  "  turns  over"  before  the  "  hitch" 
has  been  regulated  by  the  screw. 

A  stem  of  suitable  size  and  weight  for  the  work  expected  should 
be  provided,  and  special  attention  should  be  given  to  the  pins  and 
boxes  of  all  tools.  The  wrist-pin  adjustment  in  the  crank  shaft 
should  be  changed  to  conform  with  the  stroke  of  the  jars  and  the 
length  of  blow  desired.  Let  it  now  be  assumed  that  the  fishing  tool 
has  taken  hold  of  a  stationary  object  at  the  bottom  of  the  hole  and 
that  it  is  desired  to  jar  up.  The  "hitch"  is  obtained  by  raising  the 
tools  with  the  bull  ropes  until  the  jars  strike  up.  Then  a  hitchstring 
is  tied  to  the  cable  at  a  point  even  with  the  top  of  the  hole;  the  tools 
are  backed  slowly  down  the  fiole  a  few  feet;  the  engine  is  reversed, 
and  th6  tools  started  quickly  upward.  When  the  string  appears  at 
the  surface,  the  bull  ropes  are  thrown.  A  few  inches  of  slack  is  then 
run  into  the  hole,  care  being  taken  not  to  run  in  enough  slack  to  per- 
mit the  jars  to  strike  downward  upon  the  "turnover"  of  the  beam 
after  clamping  on;  then  clamp  on,  "rock"  the  engine  to  ascertain 
whether  enough  slack  has  been  provided  to  prevent  too  great  a  line 
tension  on  the  rig,  regulate  the  "hitch"  with  the  screw  satisfactorily, 
and  start  the  beam  to  turning  over.  The  screw  is  regulated  until 
the  "jar"  received  at  the  surface  is  satisfactory;  from  then  on  the 
force  of  the  blow  is  governed  by  regulating  the  motion  of  the  engine. 

To  "  drive"  or  jar  down,  follow  the  same  pcocedure  as  in  jarring  up, 
with  the  following  exceptions:  In  taking  the  "hitch, "  ascertain  at  what 
point  the  jars  strike  down,  instead  of  up;  tie  a  string  onto  the  cable 

•  For  definition  of  Jar  stroke  see  p.  7. 
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when  it  is  even  with  the  top  of  the  hole  when  the  "down"  contact  of 
the  jars  is  received;  then  clamp  on  at  this  point. 

In  driving  down  if  the  hitch  has  been  judged  accurately,  the  "jar" 
will  be  received  at  the  surface  almost  simultaneously  with  the  impact 
of  the  jars  at  the  bottom  of  the  hole.  If  after  the  "jar''  is  received  at 
the  surface  the  driller  observes  that  several  inches  of  cable  travel  into 
the  hole  before  the  down  stroke  is  completed,  he  can  judge  that  the 
hitch  is  as  about  an  equal  distance  "loose." 

USE  OF  POWEB. 

The  driving  and  jarring  power  of  a  string  of  tools  is  tremendous  and 
always  sufficient,  if  applied  to  the  limit,  to  obtain  results  of  either  a 
satisfactory  or  an  unsatisfactory  nature.  The  driller,  therefore, 
should  Tise  discretion  in  controlling  this  power.  So  far  as  possible, 
only  enough  power  should  be  applied  to  achieve  in  the  safest  way  the 
results  he  desires.  The  possibility  of  hidden  imperfections  in  all 
drilling  equipment  adds  a  degree  of  uncertainty  to  the  most  cautious 
efforts,  and  often  success  seems  assured  when  an  unnecessary  appli- 
cation of  power — caused  by  a  natural  impatience  if  progress  is  slow — 
will  strain  a  tool  beyond  its  strength  and  cause  it  to  break. 

STRnrOIlfO  OF  CASIlfO  BLOCKS. 

There  are  several  methods  of  stringing  blocks  for  handling  long 
strings  of  casing.  The  method  most  generally  approved  is  shovm  in 
figure  1.  This  method,  it  will  be  noted,  is  for  the  use  of  seven  lines, 
but  if  only  five  lines  are  desired,  pullej^  3  and  6  may  be  left  imstnmg, 
thus  giving  five  Unes. 

A  common  error  in  stringing  casing  blocks  is  to  bring  the  line 
direct  from  the  calf-wheel  shaft  to  the  initial  pulley  without  the 
reversal  noted  in  a  and  6  over  pulley  1.  Without  the  reversal,  the 
blocks  are  not  in  alignment  with  the  hole,  and  the  "starting"  of  pipe 
is  made  difficult.  This  causes  a  loss  of  time  in  handling  casing  and 
may  even  result  in  a  joint  of  pipe  being  screwed  in  cross  threaded, 
with  the  inevitable  result — ^a  parted  string  of  casing. 

SIZE  ABD  WEIOBT  OF  CASIBO. 

All  casing  used  should  conform  in  size  and  weight  to  the  require- 
ments of  the  work  anticipated.  It  is  better  to  err  on  the  side  of 
safety  and  provide  pipe  of  slightly  greater  weight  than  deemed  neces- 
sary than  to  take  the  chances  of  collapsed  pipe  and  the  possible  loss 
of  a  hole. 

Many  holes  are  "run  down  to  a  point."  By  this  is  meant  that  the 
size  of  the  pipe  has  been  so  reduced  through  necessity  that  when  the 
well  is  finished  the  diameter  of  the  hole  is  insufficient  for  practical 
purposes. 
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Skilled  operators  endeavor  td  start  a  hole  of  such  large  diameter 
that  compulsory  landing  of  the  casing  at  shallower  depths  than  was 
expected  will  not  necessitate  reduc- 
ing the  diameter  so  rapidly  that  when 
the  hole  is  finished  it  will  ba  too  small 
to  meet  the  needs  adequately.    This     , 
precaution  is  on  the  side  of  safety, 
because  in  such  a  hole  the  unexpected 
insertion  of  smaller  casing  does  not 
unduly  reduce  the  diameter — the  hole 
being  of  sufficient    diameter  when 
started  to  discount  any  reduction  in 
size. 

CASnrO  THREADS. 

Many   lease  superintendents  who 

struggled   through  the    years  when 

eight  threads  to  the  inch  on  casing 

for  drilling  purposes  was  the  popular 

demand,  are  surprised  that  this  old 

mistake  continues  to  be  common  in 

many  sections  of  the  country  to-day. 

It  may  be  said  without  qualification 

that  pipe  having  eight  threads  to  the 

inch  is  not  suited  to  work  requiring 

long  and  heavy  strings  of  casing- 
Adequate  tests  and    comparisons 

long  ago  eliminated  8-thread    pipe 

from  practical  consideration  for  use 

in  territory  where  it  must  endure 

severe    stress.     The    superiority    of 

10- thread  pipe  has  been  demonstrated 

so  conclusively  that  very  little  8- 

thread  pipe  will  now  be  found,  even 

where  it  was  at  one  time  the  more 

popular.    Usage  has    demonstrated 

that  the  8-thread  pipe  lacks  strength, 

owing  to  the  deeper  cut  required  for 

the  thread.     It  was  found  that  the  7  6  5 

pipe  often  broke  in  the  thread  when  F.au»«i.-u«hodoc«ttogingca>hwhi<«ta 

^  %  .  ,  ,  ^      ,  tor  the  ns«  of  aeven  llnM, 

subjected  to  strain.    Besides,  the  10- 

thread  pipe  proved  more  consistently  water-tight  and  leas  liable  to 
admit  particles  of  sand  and  grit,  which  would  bind  the  thread  and 
destroy  it  in  unscrewing. 
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Hence  it  is  demonstrated  that  only  in  exceptional  circumstances 
can  8-thread  pipe  be  used  to  advantage  in  cable-tool  drilling,  or  per- 
haps in  places  where  the  small  amount  of  pipe  required  makes  the 
size  of  the  thread  unworthy  of  much  consideration. 

STEETCHIlfO  OF  CASIlfO  AFTEB  LANDING. 

After  a  string  of  pipe  is  landed  the  pipe  should  be  lifted  and  the 
weight  supported  at  the  top  on  a  set  of  clamps.  The  object  in  doing 
this  is  to  relieve  the  weight  on  the  lower  joints  and  take  up  the 
''stretch/'  so  that  the  pipe  will  hang  taut  and  rigid  in  the  hole,  care 
being  taken  not  to  pull  the  shoe  ofiF  the  shoulder  upon  which  it  is 
landed.  To  neglect  this  precaution  is  to  place  the  pipe  in  danger  of 
being  injured  by  tools  coming  in  contact  with  the  different  sections 
of  the  pipe  that  are  slightly  bowed  from  the  weight  of  the  pipe  above. 

<*C0LLA&.B01TirD"  PIPE. 

Pipe  sometimes  becomes  '' collar  bound"  in  a  hole.  In  such  an 
event  the  pipe  can  be  worked  for  about  the  length  of  a  single  joint,  or 
about  15  or  20  feet,  but  will  not  pull  above  a  certain  point.  This  is 
caused  by  mud  loading  heavily  upon  the  collars  and  by  a  mud-laden 
collar — ^usually  the  bottom  one — coming  in  contact  with  a  tight  place 
in  the  hole.  The  condition  m^y  be  aggravated  by  sand  filtering  in 
and  finding  a  resting  place  upon  the  mud-laden  collar.  In  such 
cases  it  is  necessary  to  keep  the  pipe  in  constant  movement  imtil  it 
will  pull  freely  past  the  point  of  obstruction  and  pass  easily  down 
through  the  same  place;  otherwise,  such  a  condition  is  almost  cer- 
tain to  ca;use  the  pipe  to  ''freeze"  rapidly.  (See  "Frozen  pipe," 
p.  15.) 

When  pipe  is  collar  bound,  too  powerful  an  eflfort  to  pull  it  through 
the  tight  place  in  the  hole  will  often  cause  it  to  become  lodged,  so 
that  it  will  neither  pull  nor  fall  back  to  the  bottom.  This  condition 
should,  if  possible,  be  averted  by  the  exercise  of  patience  in  working 
the  pipe.  Usually  coUar-boxmd  pipe,  if  worked  patiently  up  and 
down  in  the  hole — the  coUar  being  puUed  gently  into  the  tight  place, 
and  the  engine  then  reversed  before  the  pipe  has  become  lodged — 
will  clear  itself  sufficiently  of  the  sand  and  mud  gathered  upon  the 
collars  to  permit  free  movement. 

When  collar-bound  pipe  "lodges  up  the  hole,"  the  pipe  must,  of 
course,  be  driven  back  in  order  that  it  may  be  moved  again  and  to 
prevent  its  rapid  freezing.  As  a  rule,  the  slightest  tap  with  the  tools 
and  drive  clamps  is  enough  for  this  purpose.  Unless  great  care  is 
exercised  in  control  of  the  pipe,  it  may  be  injured  in  dropping,  be- 
cause pipe  thus  lodged  drops  with  tremendous  force  under  the  im- 
petus of  its  own  weight  when  once  started.  Therefore  a  free  drop 
of  even  a  few  inches  may  result  in  serious  damage,  if  the  pipe  strikes 
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bottom  or  if  a  collar  strikes  an  elevator  sitting  upon  an  ordinary 
spider,  or  any  similar  accident  happens. 

FROZElf  PIPE. 

The  expression  '*  frozen  pipe^'  is  applied  to  casing  rendered  immov- 
able  in  a  hole  by  cavings — sand,  limestone  cuttings,  and  other  gritty 
substances — settling  around  the  outside  pf  the  casing.  Casing  may 
be  landed  without  danger  of  freezing  through  pure  shale  mud  or  in 
an  unbroken  shale  formation.  Shale  mud  is  used  as  an  agency  to 
wall  off  sands  and  hold  back  caving  formations,  both  in  the  rotary 
drilling  method  and  in  the  circulator  system  with  cable  tools. 

HTTDBINa  TO  PBEVENT  FBBEZINa. 

The  rotary  drilling  method  is  by  far  the  best  method  we  now  have 
for  mudding  off  caving  sands  and  shales.  Open  hole  is  readily  drilled 
with  a  rotary  rig  in  such  places  as  will  admit  of  the  use  of  this  equip- 
ment, and  a  saving  of  valuable  pipe  ensues  because  the  wall  of  the 
hole  is  compelled  to  remain  in  place.  The  wall  is  actually  plastered 
in  place  wilii  shale  mud.  The  circulator  system  with  the  use  of  cable 
tools  has  a  similar  effect,  but  the  pipe  must  be  carried  in  the  drilling, 
and  sometimes  will  freeze  very  rapidly  even  with  the  shale  mud 
constantly  circulating  down  the  inside  and  up  the  outside  of  the 
casing.  This  freezing  would  probably  be  less  frequent  were  the 
circulator  system  as  thorough  in  mudding  wells  as  is  the  rotary 
method;  but  it  is  not  and  sand  filters  into  the  hole. 
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The  ''stretch"  of  a  string  of  casing  is  a  much-discussed  subject. 
Some  maintain  that  a  string  of  pipe  of  a  given  size,  when  pulled 
upon,  will  stretch  1  inch  to  the  100  feet  without  parting.  Many 
drillers,  when  pulling  upon  a  frozen  string  of  8-inch  pipe,  insist  upon 
obtaining  this  amount  of  stretch.  This  is  a  dangerous  practice  and 
is  often  the  cause  of  parted  casing.  There  is  no  set  rule  as  regards 
a  safety  margin  of  stretch  for  any  given  size  of  pipe,  even  when  the 
''friction"  is  knbwn  and  the  general  condition  of  the  pipe  is  assumed 
to  be  the  best.  The  problem  is  wholly  dependent  upon  the  judgment 
of  the  driller,  and  even  the  best  judgment  is  subject  to  error  because 
of  possible  flaws  in  the  equipment. 

The  dangers  incident  to  pulling  on  frozen  pipe  are  well  known.  In 
case  it  is  necessary  to  resort  to  pulling  upon  pipe  in  this  condition, 
it  should  be  done  from  the  engine  house,  as  it  is  not  unusual  for  the 
derrick  to  be  "pulled  in,"  or  for  the  pipe  to  part  near  the  surface, 
throwing  slack  in  the  calf  line.  Many  men  have  been  injured  by 
the  derrick  pulling  in,  and  many  others  by  being  caught  in  the  slack 
thrown  near  the  calf-wheel  shaft  when  tiie  pipe  parted. 
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KBEPINa  CASINa  FBEE. 

la  some  districts  of  this  country,  principally  in  California,  casing 
freezes  with  astonishing  rapidity.  In  the  Coalinga  (CaUfomia) 
field  it  was  not  an  unusual  occurrence  for  pipe  to  freeze  firmly  in  15 
minutes,  and  perhaps  be  forever  lost.  To  keep  the  pipe  free, 
various  methods  were  applied,  but  none  was  successful  in  cable-tool 
drilling,  although  equipment  was  introduced  that  aided  in  moving 
the  pipe. 

It  was  extremely  difficult  to  move  the  pipe  every  few  minutes 
in  order  that  it  might  be  kept  from  freezing,  and  drilling  was  greatly 
retarded  by  the  necessity'  of  unhitching  and  moving  the  casing. 
The  circulator  system  of  drilling  was  used  with  questionable  results; 
the  pipe  was  timed  by  watch  so  that  it  might  be  permitted  to  stand  as 
long  as  po^ible,  until  the  danger  of  freezing  was  actually  acute, 
in  order  that  drilling  could  proceed  more  regularly.  However  a 
heavy  loss  of  pipe  and  a  rapid  reduction  of  the  diameter  of  the  hole 
continued  for  years.  * 

It  has  been  observed  that  after  the  wall  of  a  hole  has  become 
saturated  with  oil  the  pipe  is  less  liable  to  freeze  and  oil  sand  is  not 
nearly  so  prone  to  freeze  pipe  as  are  dry  or  water  sands. 

At  a  well  belonging  to  the  Amalgamated  Oil  Co.,  of  California, 
the  drilling  foreman,  Thomas  N»  Kellett,  issued  instructions  that 
the  well  be  circulated  with  oil  in  the  hope  or  relieving  a  string  of 
casing  which  tended  to  freeze  so  rapidly  that  it  had  to  be  kept  in 
constant  motion  to  permit  further  progress.  The  experiment  proved 
very  successful,  relieving  the  tendency  to  freeze  so  much  that  the 
pipe  would  stand  safely  for  hours. 

Quite  the  reverse  was  the  experience  of  the  drilling  foreman, 
H.  A.  Winger,  of  the  Shell  Oil  Co.,  of  California,  who  was  confronted 
with  the  problem  of  continuing  work  on  a  well  that  was  in  the  oil 
sand  and  for  this  reason  was  not  expected  to  freeze  pipe  readily, 
but,  nevertheless,  showed  a  decided  tendency  to  do  so.  The 
pipe  would  not  stand  more  than  15  minutes  without  freezing  firmly, 
and  more  often  7  minutes  rather  than  15  was  the  mai^n  of  safety. 
It  was  decided  to  pull  the  casing  and  put  a  screen  pipe  on  the  bot^m 
joint.  After  this  was  done,  the  pipe  was  rendered  free  enough  to 
permit  two  to  three  hours  to  elapse  without  moving  it. 

Froni  the  above  illustrations  it  can  be  seen  that  the  action  of 
freezing  pipe  is  very  erratic  and  that  oil  may  fail  as  a  means  of 
relief  for  freezing.  However,  in  territories  where  the  formation  is 
very  similar  to  that  in  California  and  where  oil  is  encountered  in 
small  quantities  at  shallow  depths,  as  in  parts  of  Wyoming,  Mexico, 
and  Burmah,  usually  pipe  will  stand  many  months  without  the 
slightest  tendency  to  freeze. 
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FROZEN  PIPE.  it 

USE   OF  SWINGING   SPIDER. 

The  swinging  spider  (fig.  2,  p.  18)  is  probably  one  of  the  most 
useful  inventions  introduced  in  recent  years  for  the  handling  of 
casing  in  drilling  oil  wells.  The  walking  beam  and  screw  operate 
between  the  reins  of  the  spider,  absolutely  without  hindrance,  and  the 
pipe  may  be  lowered  at  will  by  merely  raising  the  calf-wheel  brake 
without  in  any  way  interfering  with  drilling. 

Should  it  be  necessary  for  any  reason  to  drive  the  pipe,  it  can  be 
done  safely  with  the  use  of  this  spider,  as  the  spider  does  not  contain 
teeth  slips  when  in  ordinary  use,  but  is  fitted  with  lugs  that  fit 
snugly  beneath  the  pipe  collar  and  permit  the  spider  to  move  freely 
up  and  down  the  pipe.  (See  fig.  2.)  In  long  strings  of  casing  or 
when  it  was  jiecessary  to  do  any  severe  pulling,  it  has  been  found 
expedient  to  use  teeth  slips  and  catch  the  top  joint  of  pipe  below  the 
coupling  to  avoid  accidents  resulting  fron^  pulling  oflF  the  coupling. 

When  drilling  is  in  progress,  as  formerly  stated,  the  pipe  is  sus- 
pended upon  the  casing  blocks  and  is  governed  by  the  calf  wheels, 
being  permitted  to  slip  a  few  inches,  without  even  checking  the 
drilling  motion,  whenever  the  driller  desires  to  move  the  pipe. 

In  driving,  the  spider  can  be  permitted  to  slip  down  the  pipe  a  few 
inches;  then,  if  the  pipe  is  driven  free  and  drops  with  any  great 
velocity,  it  will  be  caught  by  the  spider,  and  all  danger  of  abrupt 
stopping  will  be  eliminated  by  the  spring  of  the  lines  and  derrick. 
For  such  work  the  swinging  spider  is  used  in  conjunction  with  an 
ordinary  spider.  The  smaller  spider  rests  upon  blocks  in  the  coUar 
and  is  used  only  to  hold  the  pipe  when  the  swinging  spider  is  removed 
for  the  purpose  of  inserting  a  joint,  or  for  any  similar  purpose.  The 
spider  shown  in  figure  2  is  in  use  by  the  Shell  Co.  of  California,  but  is 
only  one  of  several  types  that  have  been  introduced. 

DRIVING  PIPE  AT  TOP  OR  SURFACE. 

The  best  plan,  where  frequent  driving  is  expected,  is  to  keep  a 
drivehead  in  continual  use  in  order  to  protect  the  threads  of  the  top 
coupling  from  the  wear  of  the  cable,  and  also  to  avoid  unnecessary 
breaking  of  tool  joints — to  pass  the  tools  through  the  drivehead — 
when  time  is  an  important  factor.  The  ordinary  drilling  tools  may 
be  used  for  this  operation.  The  method  is  almost  universally  under- 
stood among  operators,  and  is  similar  to  the  spudding  method  used 
in  starting  a  hole,  with  the  exception  that  strong  drive  clamps  (see  a, 
in  PI.  I,  A),  are  firmly  fastened  on  the  wrench  grip  at  the  top  of  the 
stem,  and  a  drivehead,  6,  is  inserted  in  the  pipe  coupling  to  protect 
it  from  the  blow  of  the  clamps  when  the  tools  drop. 

Driving  is  resorted  to  when  it  is  desired  to  force  a  string  of  pipe 
down  to  obtain  a  seat,  as  in  cementing,  and  in  other  work  where  puU- 
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ing  the  pipe  up  and  underreaming  has  proved  detrimental,  but  there 
is  still  reason  to  beheve  that  the  pipe  can  be  landed  at  a  greater  depth 
without  injury  by  driving.  The  following  discussion,  however,  deals 
only  with  driving  as  a  means  of  loosening  frozen  pipe. 

Drive  pipe  has  been  manufactured  for  many  years,  but  is  seldom 
used.    Drive  pipe  differs  from  the  pipe  in  ordinary  use  in  that  it 
"shoulders"  in  the  couplings — ^that  is,  the  thread  end  of  a  joint  may 
be  screwed  into  the  coupling  of  another  joint  until  the 
ends  of  the  two  joints  butt  against  each  other,  with  no 
space  between.    The  use  of  this  pipe  is  so  exceptional 
that  all  further  references  herein  are  confined  to  the 
pipe  in  ordinary  use. 

In  driving  pipe  at  the  surface  of  the  ground,  the  chief 
consideration  should  be  the  weight  per  foot  of  the  cas- 
ing, and  the  next  consideration  should  be  the  length  of 
the  string  of  casing.  Driving  pipe  at  the  surface  is  now 
generally  confined  to  strings  of  medimn  length.  The 
jar-down  spear  (fig.  3)  is  used  for  the  longer  and  heavier 
strings  of  pipe.  In  surface  driving,  the  string  of  tools 
should  be  stripped  below  the  stem  of  any  fishing  tools 
or  jars.  No  ihjury  results  if  a  bit,  or  similar  tool,  is  left 
on  the  stem,  but  a  set  of  jars  hanging  loosely  on  the 
stem,  or  even  weighted  with  a  tool,  are  very  liable,  if 
not  almost  certain  to  "jump  a  pin''  and  drop  to  the  bot- 
tom of  the  hole.  In  driving  to  loosen  a  string  of  frozen* 
pipe,  the  procedure  is  as  follows: 

With  jars  at  the  top  of  the  stem  and  no  tools  other 
than  a  bit  on  the  bottom  of  the  stem,  the  tools  are  nm 
through  a  drivehead  in  the  coupling  of  the  casing,  and  a 
set  of  drive  clamps  is  fastened  upon  the  square  part  of 
the  stem  at  the  top.  A  "jerk  line,''  as  in  spudding,  is 
then  run  from  the  wrist  pin  of  the  crank  shaft  to  the 
slack  line  run  from  the  bidl-wheel  shaft,  and  the  two  are 
fastened  with  a  spudding  shoe  and  hook.  With  the  bull 
rope  off,  the  bull  wheels  are  turned  by  hand  to  take  up  the 
slack  in  the  cable,  care  being  taken  to  protect  the  coils 
on  the  shaft  from  inj  ury  by ' '  crowding. ' '  After  the  slack 
is  taken  up,  the  bull-wheel  brake  is  tied  down,  and  the  engine  is 
started.  The  tools  now  rise  and  fall  with  the  revolution  of  the  crank 
shaft,  and  drop  with  great  force  upon  the  drivehead  in  the  coupling. 
The  pipe  will  give  several  inches  under  the  force  of  the  blow,  depending 
upon  the  length  of  the  string  and  the  point  at  which  frozen,  and  will 
spring  back  with  great  rapidity.  The  pipe  should  be  carefully 
marked.    If  it  drives  readily  as  much  as  1  inch,  this  is  a  very  enoour- 
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aging  sign.  If  after  oontinued  driving  no  progress  has  been  made, 
resort  must  be  had  to  some  other  method  in  order  to  loosen  the  pipe; 
but  if  the  pipe  drives,  it  is  well  to  pull  the  pipe  back  the  length  of  the 
distance  driven,  or  a  greater  distance  if  this  can  be  done  safely.  The 
pipe Bhouldthe'n be  Evendown  again. 

Movement  is  the  object  sought.  As  a  rule,  when  the  pipe  will 
drive  1  or  2  inches  readily,  it  will  pull  back  an  equal  distance,  or 
slightly  more.  If  the  pipe  is  then  driven  again,  upon  the  second  pull 
the  distance  wiU  usually  increase  slightly.  This  procedure  should  be 
continued  until  the  pipe  will  work  up  a  joint  and  "pass  collars."  It 
should  then  puU  quite  freely. 

In  driving  pipe,  the  "spring"  and  "vibration"  of  the  pipe  are  the 
means  of  loosening  the  enveloping  sediment.  This  being  so,  the  same 
results  can  usually  be  achieved  more  safely  by  putting  the  wrist  pin 
in  the  second  hole  of  the  wrist  pin  and  applying  power  with  reserve. 
It  is  a  question  whether  a  rapid  light  stroke  is  really  more  beneficial 
than  a  slower  but  more  powerful  blow. 

Before  shooting  (see  p.  40)  or  splitting  (see  p.  39)  a  string  of  casing 
in  a  hole  about  to  be  abandoned,  driving  should  always  be  resorted 
to  if  the  pipe  is  frozen,  unless  the  conditions  are  known  to  be  such 
as  to  make  the  risk  attendant  upon  pulling  and  driving  too  great. 

Some  of  the  expedients  that  have  proved  successful  in  freeing 
frozen  pipe  in  conjunction  with  driving  and  pulling  are: 

1.  Bailing  the  hole  dry  of  all  fluid. 

2.  FiUingthe  hole  with  water. 

3.  Ripping  a  hole  in  a  bottom  joint  of  pipe  to  permit  sediment 
behind  the  pipe  to  run  in  the  hole. 

4.  Drilling  hole  ahead. 

Top  driving  is  sometimes,  but  very  rarely,  the  cause  of  injury  to 
pipe.  The  chief  tendency  of  this  method  of  driving  is  to  loosen  the 
couplings,  and,  if  much  driving  has  been  done,  those  couplings  that 
will  respond  to  screwing  from  the  surface  should  be  tightened  before 
pulling. 

Pulling  upon  pipe  is  dangerous  both  to  men  and  to  the  pipe. 
Courage,  tempered  with  judgment,  is  an  essential  factor  in  the 
success  of  the  operation,  and  as  there  is  no  absolute  rule  for  accurately 
judging  the  strength  of  the  pipe  or  other  equipment,  the  exercise  of 
anything  approaching  exact  knowledge  in  such  work  is  difficult. 

DBIVINa  WITH  JAIUDOWN  SPEAB. 

A  long,  heavy  string  of  pipe  is  more  safely  driven  with  a  jar-down 
or  drive-down  spear  than  from  the  surface.  Surface  driving  is  liable 
to  break  a  die  coUar  or  nipple  (see  figs.  5  and  6,  p.  22),  and  if 
such  a  collar  or  nipple  has  been  used  for  fishing  purposes  and  is  still 
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in  the  hole,  the  drive-down  spear  (see  fig.  3,  p.  if)  may  be  used  to 
take  hold  below  the  die  coupling. 

As  a  long  string  of  casing  is  more  liable  to  be  injured  from  surface 
driving  than  a  short  string,  the  jar^lown  spear  is  generally  used 
where  the  string  of  casing  is  more  than  2,000  feet  long,  and  it  is  also 
used  by  many  companies  at  lesser  depths. 

The  point  at  which  casing  is  frozen  can  be  determined  very  accu- 
rately with  a  jar-down  spear.  Pipe  vibrates  from  a  blow  when  free. 
This  vibration  is  plainly  audible  and  discernible  at  the  top  of  the 
hole.  If  a  hold  is  taken  with  the  jar-down  spear  in  that  part  of  the 
casing  that  is  frozen,  there  will  be  no  apparent  effect  upon  the  pipe 
at  the  surface.  If  the  spear  is  raised  from  time  to  time  and  the 
jarring  action  repeated,  the  moment  the  spear  has  been  raised  above 
the  point  where  the  pipe  is  frozen,  a  distinct  vibration  of  the  pipe 
will  be  noted.  This  is  called  finding  the  ''friction''  on  a  string  of 
casing;  the  process  consists  of  taking  hold  with  a  jar-down  spear  in 
a  bottom  joint  of  casing  and  jarring  down,  raising  the  spear  and 
repeating  the  procedure  imtil  the  pipe  vibrates.  When  the  pipe 
starts  to  vibrate  it  is  judged  free  from  the  surface  to  the  point  at 
which  the  vibration  started,  and  frozen  from  that  point  to  the  bottom 
of  the  hole.  In  driving  with  a  jar-down  spear  the  hold  is  usually 
taken  in  one  of  the  bottom  joints  of  pipe. 

The  slips  on  this  spear  are  so  constructed  that  they  slip  up  an 
inclined  plane  and  out  against  the  sides  of  the  casing,  and  prevent 
the  tools  from  going  farther  down  the  hole.  By  taking  tiie  first 
hold  near  the  bottom  of  the  casing  before  tripping  the  spear,  the 
weight  of  the  casing  above  assistd  in  the  driving.  As  it  is  necessary 
to  change  the  hold  of  the  spear  at  frequent  intervals,  and  as  this  can 
be  done  only  by  pulling  the  spear  up  the  hole,  a  bottom  hold  is  neces- 
sary unless  it  is  desired  to  work  the  spear  above  the  point  of  friction. 

in  jarring  down,  the  tools  are  strung  as  in  fishing,  with  fishing 
jars  below  the  stem  and  jar-down  spear  screwed  on  jars.  The  process 
consists  of  simply  setting  the  tool  and  driving  down  with  stem  and 
jars.  The  hold  of  the  spear  must  be  changed  frequently  to  prevent 
the  pipe  from  bulging  at  the  point  of  contact  with  the  spear  slips. 

Aa  in  sufface  driving,  movement  is  sought.  If  the  pipe  moves  it 
is  well  to  pull  and  work  it  up  and  down  as  much  as  possible,  giving 
the  debris  behind  the  pipe  opportunity  to  break  in  around  the  shoe 
and  tlras  free  the  pipe. 

FisHiira  WITH  DIE  coinpiiva. 

Steel  die  nipples  and  die  collars  (figs.  4,  5,  and  6)  are  used  to 
recut  threads  on  a  lost  string  of  pipe  and  to  act  as  a  coupling  after 
the  screwing  on  has  been  completed.  They  are  made  so  that  they 
may  be  inserted  in  a  collar  or  over  the  thread  of  a  joint  of  pipe,  and. 
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when  necessary,  tnay  even  be  used  where  the  thread  of  the  jomt  has 
been  broken  off  and  the  top  of  the  pipe  left  intact. 

A  die  coupling,  either  steel  nipple  or  collar,  can  be  used  success- 
fully  at  any  reasonable  depth.  The  die  is  a  case-hardened  tool  and 
can  not  be  driven  upon  without  dapger  of  breaking,  although  it  tnay 
be  pulled  upon  with  safety  when  properly  screwed  on.    Such  tools 
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can  not  be  used  successfully  on  a  "water  string, "  ss  they  are  not 
water-tight.  A  die  coupling  should  be  selected  that  will  not  hinder 
the  passage  of  tools;  if  not  carefully  selected,  it  may  be  discovered 
after  the  parted  pipe  is  coupled  together  by  means  of  the  die  nipple 
or  collar  that  variotia  drilling  tools  which  are  "flush"  with  the  hole 
will  not  pass  through  the  die  coupling.  This  often  happens  with  die 
nipples  and  collars  used  in  the  Mid-Continent  field,  and  is  a  matter  of 
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serious  concern  if  thiB  pipe  thus  coupled  is  frozen  or  in  such  condition 
that  pulling  it  out  is  not  feasible.  It  is  then  necessary  to  turn  all 
tools,  such  as  underreamers,  swages,  etc.,  down  to  a  size  that  will 
permit  their  free  passage  through  the  die  coupling,  because  the 
unscrewing  of  such  a  coupling  at  any  great  depth,  without  unscrewing 
collars  above  the  coupling,  is  almost  impossible. 

METHOD  07  SCBEWINa  ON. 

The  die  coupling  is  placed  upon  the  bottom  of  a  string  of  pipe  of 
the  same  size  as  the  pipe  lost  in  the  hole.  This  "fishing  string"  is 
then  run  into  the  hole  imtil  the  tool  rests  lightly  upon  the  upper  joint 
of  the  lost  string.  The  fishing  string  is  then  turned  slightly  until  a 
''drop"  is  felt  at  the  surface.  This  ''drop"  is  evidence  that  the  tool 
has  dropped  into  place  and  is  resting  properly  upon  the  lost  string, 
ready  for  screwing.  No  drop  will  be  felt  if,  perchance,  the  tool 
landed  in  perfect  order  for  screwing  when  first  set  upon  the  lost  string. 
Pipe  tongs  are  now  put  to  work  turning  the  pipe  at  the  surface  with 
engine  power,  the  weight  of  the  upper  pipe  being  permitted  to  rest 
upon  the  lost  pipe. 

For  some  sizes  of  pipe  ball-bearing  races  have  been  provided, 
which  sit  beneath  a  collar  and  on  elevators  and  are  adjusted  to  sup- 
port the  unnecessary  weight  of  the  fishing  string.  These  races,  how- 
ever, are  seldom  obtainable,  so  it  is  here  assumed  that  they  are  not 
in  use. 

As  the  pipe  is  screwed  on  with  the  engine  and  the  die  coupling 
begins  to  cut  threads,  little  satisfactory  progress  will  be  made  uJoless 
a  second  pair  of  tongs  is  used  to  hold  the  back  spring — caused  by  the 
tortion  obtained  on  the  pipe — ^before  the  die  coupling  at  the  bottom 
turns  and  cuts. 

A  mark  should  be  kept  upon  the  fishing  string.  As  the  die  coup- 
ling screws  on  when  cutting  its  way,  the  fishing  string  will  settle  the  same 
distance  if  no  couplings  in  the  fishing  string  also  screw  up.  How- 
ever, the  couplings  are  almost  certain  to  take  up,  but  as  their  action 
can  be  readily  felt,  the  amount  of  this  "taking  up"  should  also  be 
judged.  As  the  die  coupling  makes  headway  a  continuous  increase 
of  power  wiU  be  required  to  turn  it.  The  point  at  which  to  stop 
screwing  is  determined  by  the  surface  indications  resulting  when 
engine  power  is  applied,  such  as  the  strain  on  the  tongs,  the  amount 
the  pipe  has  settled,  etc.  The  two  strings  of  pipe  should  now  be 
fast^ed  firmly  together  and  in  condition  to  be  pulled  when  desired. 

USE  OF  CASINO  BOWL. 

P.  D.  Tanguey,  a  master  mechanic  employed  by  the  Shell  Co.,  of 
Coalinga,  Calif.,  manufactures  for  the  use  of  that  company  a  casing 
bowl,  shown  in  figure  7.    The  drilling  foreman  of  this  company  uses 
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this  tool  almost  to  the  exclusion  of  die  collars  in  work  that  ordinarily 
calls  for  a  die  collar.  The  slips  of  this  tool,  being  very  thin,  permit  a 
hold  to  be  taken  upon  the  outside  of  the  lost  string  of  pipe. 

Like  the  die  coupling,  a  casing  bowl  can  not  be  driven  upon  and 
will  not  exclude  water.  It  will,  however,  permit  a  free  passage  to 
all  tools  and  is  capable  of  withstanding  very  hard  pulling,  but  is 

only  serviceable  when  there  is  no  coup- 
ling on  the  top  joint. 

W.  A.  Snyder,  also  of  the  Shell  Co., 
who  has  had  occasion  to  use  this  tool 
on  numerous  occasions,  regards  it  as 
more  adaptable  to  the  same  class  of 
work  than  the  die  coupling,  as  the  time 
and  labor  incident  to  screwing  on  with 
the  die  coupling  is  unnecessary  with 
the  casing  bowl. 

The  casing  bowl  is  run  into  the  hole 
in  a  maimer  identical  to  that  described 
for  the  die  coupling,  but  once  the  bowl 
has  slipped  over  the  lost  string  of  cas- 
ing, its  action  is  instantaneous,  as  it 
takes  hold  of  the  lost  string  when  pulled 
up,  and  the  pipe  is  thus  connected. 


i« 
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Frequently  pipe  remaining  in  a  hole 
for  some  time  will  *'go  bad."  This 
expression  refers  to  pipe  that  has  be- 
come dented  from  a  ''stone  bruise,"  is 
in  a  state  of  partial  collapse  from  out- 
side wall  pressure  or  gas  pockets,  or 
perhaps  is  split  and  partly  flattened. 
The  pulling  of  such  pipe  for  the  pur- 
pose of  replacing  the  damaged  joints 
is  often  inadvisable  because  of  the 
danger  of  parting  the  pipe  at  the  '*bad 
place, "  leaving  the  lower  part  of  the  string  in  the  hole.  Such  pipe  is 
often  ''frozen,"  and  attempts  to  free  it  would  cause  the  weakened 
joints  to  part. 

Bad  pipe  is  usually  first  detected  by  the  bailer  hesitating  in  its 
drop  as  it  is  let  down  the  hole.  This  hesitation  recurring  continuously 
in  the  same  place  leads  the  driller  to  suspect  that  the  pipe  is  giving 
way  at  that  place.  As  any  slight  dent  in  the  casting  is  boimd,  from 
time  to  time,  to  meet  the  f  idl  shock  of  all  tools  being  run  in  the  hole, 


FiouxB  7.— Casing  bowl;  may  bo  used  in 
place  of  a  die  collar;  permits  passage  of 
tools. 
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it  is  usually  only  a  matter  of  time  imtil  such  a  place  in  the  casing 
becomes  so  impaired  as  to  cause  the  bailer  to  ''stop  up."  Before 
the  pipe  has  become  too  badly  damaged  the  bailer  can  be  worked 
past  the  obstruction  and  at  times  will  entirely  miss  it,  gliding  past 
with  scarcely  a  halt.  The  obstruction  is  next  noticed  with  the 
drilling  took  and  eventually  becomes  so  ''bad"  as  to  cause  the  tools 
to  "stop  up."  The  bailer  will  seldom  pass  through  pipe  sufficiently 
"bad"  to  obstruct  drilling  tools  in  their  passage,  although  this  con- 
dition may  be  overcome  for  a  time  by  replacing  a  full-size  bailer  with 
one  of  smaller  diameter. 

swAanara. 

One  of  the  remedies  for  "bad  pipe"  is  swaging.  The  swage,  Plate 
I,  B  (p.  16),  is  a  heavy  piece  of  steel,  oval  in  shape,  with  a  small  groove 
cut  into  the  steel  as  a  watercourse.  At  its  greatest  diameter  the 
swage  is  but  a  fraction  of  an  inch  smaller  than  the  diameter  of  the 
casing  through  which  it  must  pass.  Thus,  casing  with  a  10-inch 
inside  diameter  should  permit  the  entrance  of  a  swage  9J^  inches  in 
diameter.  As  the  ultimate  desire  is  to  "run ' '  a  swage  of  the  greatest 
diameter  that  the  size  of  the  casing  will  permit,  a  variance  of  even 
one-sixteenth  of  an  inch  is  a  matter  of  importance. 

The  swage  is  run  below  the  stem,  with  long-stroke  fishing  jars  im- 
mediately above  the  swage.  The  tools  are  run  into  the  hole  until 
the  swage  stops  upon  the  "bad  place"  in  the  pipe.  The  "hitch"  is 
taken  for  "driving"  or  "jarring  down"  as  described  on  page  11.  As 
the  swage  drives  ahead  from  the  impact  of  the  stem  and  jars,  the 
screw  should  be  let  out  enough  to  keep  the  jars  continually  hitting 
down.  When  the  swage  has  been  driven  through  the  "bad  place" 
and  has  entered  the  "good"  pipe  below,  the  tools  will  swing  free. 
When  this  occurs,  the  weight  of  the  heavy  swage  being  now  added 
to  that  of  the  extended  jars  causes  an  immistakeable  change  in  "mo- 
tion" and  cable  tension.  An  attempt  should  now  be  made  to  pull  the 
swage  back  up  through  the  "bad  place' '  in  the  casing.  In  all  proba- 
bility the  swage  will  have  to  be  "jarrred"  back  through  this  place. 
The  operation  of  driving  the  swage  down  through  the  "bad  pipe" 
and  jarring  it  back  through  the  same  place  should  be  repeated  until 
the  swage  will  pull  freely  through  the  impaired  pipe.  It  can  now  be 
safely  assumed  that  the  pipe  has  been  extended  to  its  normal  size. 

REMABKS   CONCERNING   SWAGING. 

When  a  difficult  swaging  job  is  expected,  the  common  method  of 
procedure  is  to  drive  a  swage  of  a  small  diameter  through  the  "bad 
place"  first.  This  swage  is  then  withdrawn  and  a  swage  of  greater 
diameter  is  used.  This  procedure  is  repeated  until  a  swage  of  maxi- 
mum diameter  is  driven  through  the  impaired  pipe. 
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If  a  Bwage  has  been  driven  througli  a  split  joint  of  casing  and  cav- 
inga  are  falling  into  the  hole  through  the  split,  great  care  should  be 
taken  to  prevent  the  cavings  from  wedging  the  swage  in  the  hole — the 
tool  being  so  nearly  ''flush''  with  the  hole  that  any  hard  obstacle 
may  cause  it  to  wedge.  Pulling  the  swage  above  the  split  pipe  from 
time  to  time  will  act  as  a  preventive  against  wedging,  and  in  case  the 
swage  does  not  pull  freely  it  should  be  pulled  out  and  cleaned.  A 
swage  wedged  in  casing  is  a  difficult  tool  to  remove,  as  it  is  not  un- 
usual to  jar  a  pin  off  in  attempting  to  jar  the  swage  past  cavings  or 
broken  pieces  of  pipe  that  may  accumulate  above  it,  unless  care  is 
taken.  It  is  always  possible  to  jar  a  swage  up  through  pipe  through 
which  it  has  been  driven  if  no  d6bris  has  accumulated  upon  the  top 
of  the  swage. 

Pipe  has  seldom,  if  ever,  been  severely  injured  by  a  swage,  but 
should  not  be  swaged,  if  avoidable,  imless  sitting  on  a  shoulder  or 
bottom.  Pipe,  if  hanging  in  the  hole,  may  easily  be  parted  with  a 
swage. 

Swaged  pipe  frequently  goes  bad  a  second  time,  necessitating  a 
repetition  of  swaging.  It  may  be  considered  that  the  pipe  is  weakened 
with  each  swaging.  Where  possible  an  inside  string  of  pipe  should  be 
inserted  with  a  tapered  guide  of  wood  or  cast  iron  upon  the  bottom 
of  the  shoe  to  guide  the  shoe  through  the  swaged  pipe.  This  pipe  will 
ordinarily  keep  the  hole  in  better  condition. 

Tools  with  swage  attached  should  never  be  raised  above  a  ''bad 
place"  in  the  casing  and  allowed  to  descend  swiftly.  When  this  is 
done,  if  the  swage  stops  in  the  ''bad  place''  in  the  casing  and  is  then 
knocked  through  with  one  blow  by  the  descending  stem  and  jars,  the 
swage  being  heavy  may  fall  so  forcibly  as  to  "jump"  a  pin  when  the 
jars  receive  the  weight  of  the  swage.  This  practice  is  especially  dan- 
gerous where  two  sets  of  jars  are  used. 

COLLAPSED  GASIira. 

Pipe  in  a  hole  usually  goes  "bad"  gradually,  and  may  sometimes 
collapse  gradually,  but  as  a  rule  collapsing  takes  place  instanta- 
neously and  of t^i  above  tools  in  operation,  causing  them  to  be  shut 
in  below  the  coUapsed  pipe. 

A  typical  example  of  collapsing  casing  occurred  in  a  wild-cat  well 
iA  Colombia,  South  America.  The  hole  was  2,210  feet  deep.  Ten- 
inch  pipe  of  a  standard  make  weighing  40  pounds  to  the  foot  was  being 
used.  The  pipe  was  in  good  condition,  but  because  of  circumstances 
unnecessary  to  explain,  it  was  decided  to  land  the  pipe  and  bail  the 
hole. 

The  pipe  was  landed  and  bailing  of  the  hole  was  commenced.  The 
water  was  lowered  to  a  depth  of  1,150  feet.  At  this  stage  of  the  work 
the  pipe  collapsed  at  1,600  feet. .  There  was  a  sharp  repbrt,  resembling 
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the  explosion  of  a  charge  of  dynamite  in  the  hole,  and  a  rush  of  air 
which  blew  the  hats  off  the  men  who  were  standing  near  the  hole. 
This  was  followed  immediately  by  a  column  of  water  that  gushed  to  a 
height  of  about  50  feet.  The  water  was  followed  by  gas,  making  it 
necessary  to  extinguish  the  fires  under  the  boilers. 

After  collapsing,  pipe  will  often  be  completely  sheared  off,  and  the 
damaged  pipe  pulled  out  will  be  flattened  and  split.  The  presump- 
tion is  that  the  top  of  the  pipe  left  in  the  hole  is  in  the  same  condition. 
However,  more  often  the  pipe,  although  badly  flattened  and  split, 
will  cling  together,  which  necessitates  driving  at  the  top  with  tools 
and  drive-clamps  before  the  shattered  pipe  will  break. 

DRELLnra  past  ob  siDETKAoxiNa  cAsnara. 

Drilling  past  pipe  is  a  comparatively  easy  matter  in  caving  territory, 
but  a  very  difficult  undertaking  where  the  formation  is  hard  and 
'^stands  up.''  The  necessity  for  drilling  past  pipe  in  hard  territory, 
however,  is  far  less  frequent  than  in  caving  territory.  The  conditions 
liable  to  collapse  are  more  frequently  found  where  the  formation 
caves,  and  in  such  a  formation  the  remedy  is  the  more  easily  applied. 

TIME   CONSUMED  IN    "DRILLING  PAST." 

When  confronted  with  a  job  that  necessitates  ''drilling  past,"  the 
operator,  unacquainted  with  the  process,  believes  that  the  time  aad 
risk  involved  may  make  moving  the  rig  and  starting  a  new  hole 
more  practical  and  is  doubtful  as  to  which  is  the  better  method  of 
procedure. 

When  the  territory  is  suited  to  ''drilling  past,"  the  redrilling  often 
proceeds,  after  a  successful  initial  start,  far  more  rapidly  than  did 
the  original  drilling  of  the  same  formation.  The  greater  f aciUty  of 
redrilling  is  accounted  for  by  the  formations  having  been  somewhat 
broken  by  the  original  drilling  and  by  the  cuttings  from  the  tools 
finding  an  inlet  to  the  old  hole.  The  elimination  of  the  cuttings 
in  this  way  keeps  the  hole  much  cleaner,  with  less  bailing  than  in 
the  original  drilling. 

It  will  also  be  found  that  the  underreamer  is  used  less  than  in  the 
first  drilling.  The  formation  seems  to  break  to  a  greater  width  from 
the  impact  of  the  bit  alone,  and  hard  strata  that  occasioned  the  use 
of  the  underreamer  when  the  hole  was  first  drilled,  are  often  unde- 
tected in  the  second  drilling. 

ULTIMATE  CONDITION  OP  HOLE. 

It  can  not  be  maintained  that  drilling  past  a  string  of  casing,  and 
carrying  a  second  string  of  pipe  to  the  intended  depth  past  the  old 
casing,  leaves  a  hole  in  as  perfect  condition  as  it  would  be  in  the  event 
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that  sidetracking  had  not  been  necessary,  but  the  general  results  of 
such  work  are  highly  encouraging.  There  is  little  more  reason  to 
expect  trouble  from  a  string  of  casing  landed  successfully  by  drilling 
past  an  old  string  than  there  would  be  if  the  conditions  were  other- 
wise, although  the  new  string  may  suffer  from  the  causes  that  occa- 
sioned the  original  casing  to  fail. 

"SIDBTSACKINa''  A  OOMMOK  PBAOTIGE. 

Sidetracking  casing  is  such  a  common,  in  fact,  daily  occurrence 
in  many  localities  that  citations  from  the  hxmdreds  of  examples 
where  such  work  has  been  successfully  performed  is  unnecessary. 
One  of  the  many  instances  of  such  work  will  be  enough — ^that  per- 
formed on  well  No,  4,  of  the  American  Petroleum  Co.,  section  30, 
Coalinga,  Calif.  This  well — an  old  producer  at  the  time  of  the 
writer's  knowledge  of  it — ^had  10-inch  pipe  broken  off  within,  and 
successfully  sidetracked  on  four  different  occasions.  On  the  last 
occasion  the  10-inch  pipe  was  pulled,  but  more  than  250  feet  of  the 
string  was  left  in  the  hole.  The  bottom  joint  of  the  pipe  pulled  out 
was  replaced  with  a  new  joint,  a  10-inch  shoe  being  used.  The  lost 
pipe  was  sidetracked,  the  new  string  landed,  and  the  well  put  to 
pumping  within  two  weeks. 

In  the  example  cited  on  page  26,  where  the  pipe  collapsed  at  1,600 
feet,  the  original  depth  of  the  hole  was  2,210  feet.  The  610  feet  of 
hole,  thus  lost  by  the  collapsing  of  the  pipe,  was  redrilled  in  less  than 
one-third  of  the  time  consumed  in  drilling  the  original  hole. 

TOOLS  USED  IN  SIDETBAGKINa  CASING. 

Tools  used  in  sidetracking  casing  are  many  and  varied  when  the 
work  does  not  proceed  with  the  ease  anticipated.  They  are  largely 
a  matter  of  individual  choice  and  construction,  however,  and  usually 
are  dispensed  with  in  favor  of  the  ordinary  drilling  tools.  Bits  are 
sometimes  drawn  far  out  to  one  side  imtil  they  are  bootlike  in  ap- 
pearance, upon  the  theory  that  the  extended  point  will  reach  a 
troublesome  sliver  of  the  old  pipe  that  may  be  obstructing  the  pas- 
sage of  the  new  pipe.  Beamer  bits,  flat  on  the  surface  and  rounded 
to  the  "full"  of  the  hole,  are  also  used,  but  although  the  reamer  bit 
is  recommended,  unless  the  job  is  of  an  unusual  kind,  the  ordinary 
drilUng  tools  suffice  for  all  purposes. 

IMPOBTANCE  OF  "CLEAN  STABT." 

In  drilling  past  it  has  been  proved  that  if  the  work  be  not  unduly 
hurried  in  the  beginning;  and  the  pipe  receives  a  clean  start  past  the 
top  of  the  old  pipe,  the  work  will  progress  more  favorably  than  if 
this  start  is  forced. 
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A  bit  is  put  to  work,  as  in  ordinary  drilling,  upon  the  top  of  the 
old  pipe.  After  enough  progress  has  been  made  for  the  insertion 
of  a  joint  of  casing,  the  pipe  should  be  "tried."  If  the  slivered  casing 
obstructs  the  passage  of  the  pipe,  the  hole  should  be  underreamed 
until  the  barrier  is  forced  into  the  wall,  or  broken  off.  When  this 
happens  the  first  joint  of  pipe  will  start  past  the  old  pipe.  From 
now  on  ordinary  drilling  problems  only  are  met,  with  the  exception 
of  an  occasional  troublesome  sliver  of  the  old  pipe  interfering  enough 
to  cause  momentary  delay. 

ODD  FEATUBES  OF  SIDETBAGKINa  PIPE. 

The  new  casing  should  be  raised  only  when  unavoidable,  as  the 
old  pipe  often  falls  back  into  the  hole  if  the  casing  is  raised,  thus 
necessitating  a  repetition  of  the  work. 

Turning  the  casing  will  often  cause  it  to  pass  a  sliver  obstructing 
at  an  unexpected  moment.  On  the  other  hand,  an  unfortimate  turn 
of  the  casing  will  sometimes  cause  it  to  encounter  an  obstruction  at 
a  place  in  the  hole  through  which  it  had  previously  passed  freely. 
This  action  of  the  casing  is  referred  to  merely  to  illustrate  the  pecuUar 
behavior  of  casing  at  times  and  not  because  it  is  of  great  importance. 

After  the  initial  start,  the  old  pipe  may  not  again  be  encountered. 
In  most  cases,  however,  when  freedom  from  contact  with  the  old 
pipe  is  maintained  throughout  the  greater  part  of  the  redrilling,  the 
bottom  joint  of  the  old  string  will  be  encountered  and  some  trouble 
will  be  met  in  passing. 

The  balance  of  opinion  as  regards  the  choice  of  shoe  to  be  used  for 
this  operation  favors  a  plain  shoe.  It  is  contended  that  the  occasional 
advantage  obtained  by  a  tooth  shoe  in  eliminating  a  sliver  is  more 
than  offset  by  the  tendency  of  such  a  shoe  to  create  slivers  and 
catch  others  that  a  plain  shoe  would  pass. 

PBBSSUBBS  ALLOWABLE  ON  COMMEBCIAL  WELL  0A8INaS.a 

The  next  step  in  the  design  of  a  water  string  is  to  determine  the 
pressures  that  may  be  safely  carried  on  the  various  sizes  of  commer- 
cial well  casings.  The  most  authentic  information  at  hand  on  this 
subject  is  that  published  by  Stewart.  ^  This  paper  formed  the  basis 
of  a  study  by  Chester  Naramore  and  R.  S.  Hazeltine,  at  Coalinga, 
Calif.,  in  1911.  Later,  Hazeltine  presented  a  paper  ^  on  the  results  of 
Stewart's  work  as  applied  to  the  needs  of  the  oil  industry.  Either 
of  these  papers  wiU  repay  a  thorough  study  by  anyone  facing  water 
problems  in  drilling  wells. 

a  Fram  "Methods  of  shutting  oft  water  in  oil  and  gas  wells/'  by  F.  B.  Tough.  Ball.  163,  Bureau  of 
ICiDes,  1018,  pp.  10-aO. 

ft  Btowart ,  R.  T.,  Collapsing  pressures  of  Bessemer  steel  lap-welded  tubes,  3  to  10  inches  in  diameten 
Trans.  Am.  Soc  Hech.  Eng.,  May,  1006,  pp.  730^822. 

cHaseltiiie,  R.  8.,  Collapsing  pressure  of  steel  tubes:  West.  Engineering,  vol.  1,  July,  1912,  pp.  205-297. 
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Tab  LB  1. — Collapsing  pressures  and  capacities  per  linear  foot  of  lapwelded  steel  casing 

of  sizes  commonly  used  in  California — Continued. 


Sin 
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10 
10 
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diameter. 

Tnflide 
diameter. 

Thick- 
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Water 
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ot2. 

Pounds. 
45 
48 
54 

47 

60 
40 
40 
45 

50 
54 
50 
70 

Inches. 
ia750 
ia750 
ia750 
11.750 

11.760 
12.000 
13.000 
13.000 

13.000 
13.000 
14.000 
10.000 

Inches. 

9.960 

9.902 

9.784 

11.000 

ia772 
11.384 
12.438 
12.360 

12.283 
12.220 
13.344 
15.198 

In^s. 

0.395 

.424 

.483 

.375 

.489 
.306 
.281 
.320 

.359 
.390 
.328 
.401 

Pounds. 
1,800 
2,030 
2,510 
1,380 

2,220 
840 
500 
750 

1,010 

1,210 

640 

790 

Feet. 
4,150 
4,680 
5,780 
3,180 

5,120 
1,940 
1,150 
1,730 

2,330 
2,790 
1,470 
1,820 

Feet. 
2,075 
2,340 
2,890, 
1,590 

2,560 
970 
575 
865 

1,165 

1,395 

735 
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foot. 


U.  S.gals. 
4.0440 
3.9976 
3.9026 
4.0334 

4.7307 
5.2837 
6.3063 
6.2298 

6.1497 
6.0669 
7.2508 
9.4150 
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per 

Imear 

loat. 


Cu.ftet. 

0.5406 

.6344 

.5217 

.6505 

.6324 
.7002 
.8438 
.8398 

.8221 

.8137 

.9705 

1.2586 


FISHnrO  WITH  OVEBSHOT. 

Of  the  innumerable  tools  for  pipe  fishing,  the  writer  has  chosen 
the  overshot  (fig.  8)  as  being  suflBiciently  important  for  detailed 
description. 

Overshots  (see  PI.  I,  C,  p.  16)  have  three  flat  springs  about  16 
inches  long,  1^  inches  wide,  and  \  inch  thick,  but  varying  in  size  to 
correspond  to  the  size  of  the  overshot.  The  springs  are  held  erect 
within  a  steel  bowl.  The  overshot  is  run  upon  pipe  laiger  than  the 
string  lost  in  the  hole.  When  the  overshot  comes  in  contact  with 
the  top  of  the  lost  pipe,  it  slips  over  that  pipe,  and  travels  down  over 
the  collars.  If  unhindered  by  cavings  or  other  obstacles,  the  over- 
shot can  be  nm  to  the  bottom  of  the  hole.  The  well  then  has  one 
string  of  pipe  within  another.  When  the  overshot  is  raised  the 
upright  springs  catch  under  a  collar  of  the  lost  or  inner  pipe  and  this 
pipe,  if  free,  can  then  be  pulled;  however,  should  it  not  be  free,  and 
the  outside  string  be  known  to  be  the  stronger,  the  inner  pipe  may  be 
pulled  apart.  The  overshot,  although  a  deUcate  appearing  tool,  is 
capable  of  withstanding  considerable  strain.  This  tool  is  an  excel- 
lent one  for  catching  tubing  or  casing  that  has  been  dropped  and 
is  broken  and  crooked,  provided  it  is  reasonably  certain  that  the 
casing  or  tubing  has  not  become  fast  in  the  hole  so  that  excessive 
strains  will  be  required  to  pull  it. 

FISHING  WITH  CASINO  SPEARS. 

There  are  many  types  of  casing  spears  manufactured  for  fishing 
out  casing.  However,  they  may  be  classified  under  tw^o  heads — 
bulldog  and  trip  spears. 


FISHING  WITH  CASING  SPEARS. 


83 


EiVery  care  should  be  taken  to  avoid  running  a  spear  below  a 
breach  in  the  pipe  that  will  pennit  debris  or  broken  pieces  of  casing 
to  fall  upon  the  spear.  Under  such  adverse  circumstances  the  best 
trip  speaxs  are  likely  to  "bulldog"  in  the  pipe  and  they  are  a  very 
stubborn  tool  to  remove  when  once  "foilled." 

Regardless  of  selling  advertisements  to  the  contrary,  spears  of 
whatever  make  will  damage  pipe,  at  the  point  of  contact  of  slips  and 
pipe,  if  heavy  jarring  is  continued  too  long  in  one  place  without 
changing  the  ''hold. "  When  the  hold  should  be  changed  is  a  matter 
depending  entirely  upon  the  judgment  of  the 
driller  and  the  weight  and  condition  of  the  pipe 
for  which  he  is  fishing. 

BTTLI^DOG  SPEABS. 

Bulldog  spears  (fig.  9,  p.  34)  are  so  constructed 
that  once  the  spear  is  run  into  the  pipe  being 
fished  for,  it  can  not  again  be  raised  without 
taking  all  or  part  of  the  pipe  with  it.  In  other 
words,  the  hold  may  be  broken '  and  a  lower 
hold  taken,  but  the  spear  can  not  be  pulled  up 
without  gripping  the  pipe.  Before  running  this 
tool,  if  a  stubborn  jarring  job  is  anticipated, 
due  care  should  be  taken  that  all  equipment  is 
in  good  condition,  because  ''something  has  to 
come."  The  pipe  must  either  be  freed  in  toto 
or  jarred  apart  and  an  upper  part  removed. 


TBEP  SPEABS. 
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FiQUBB  8.— Overshot.  The 
springs  pass  down  over  pipe 
and  couplings,  but  catch 
under  a  coupling  when  pulled 
up. 


Trip  spears  (fig.  10,  p.  35)  are  so  constructed 
that  the  hold  maybe  broken  and  the  spear  with- 
drawn at  the  will  of  the  driller.  Trip  spears 
are  made  with  two  and  four  slips.  The  4-slip 
spear  is  intended  to  be  less  injurious  to  the  pipe 
than  the  2-slip  spear.  The  spear  that  is  less 
liable  to  damage  pipe  permits  the  longest  "jar- 
ring'' in  one  spot  without  changing  "holds." 

For  stubborn  jobs,  whenever  obtainable,  trip  spears  should  be 
used  in  preference  to  bull-dog  spears.  Should  any  accident  occur 
and  be  detected,  such  as  the  slow  unstranding  of  a  wire  cable  due  to 
a  broken  strand,  or  should  the  job  prove  stubborn  enough  to  require 
a  change  of  method,  or  should  any  one  of  innumerable  reasons  demand 
that  the  hold  be  broken  and  the  tool  pulled  out,  the  use  of  the  trip 
spear  would  permit  this  being  done. 
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JABROra  TTB  WITH  SPBAB. 

Assume  a  hole  to  be  2,300  feet  deep  and  the  pipe  frozen.  Light 
driving  at  the  surface  with  clamps  and  drivehead  would  probably  be 
the  first  step  after  precaution  was  taken  to  keep  the  pipe  from  drop- 
ping. This  failing,  the  jar-down  spear  would  be 
used  (see  fig.  3).  Should  the  jar-down  spear  also 
fail,  the  "friction''  would  be  ascertained  by  obtain- 
ing vibration  before  withdrawing  the  spear.  A 
trip  drive-up  spear  would  now  be  placed  upon  the 
fishing  jars  left  on  the  bottom  of  the  stem  when 
the  jar-down  spear  was  removed.  Assume  that 
the  '^friction"  has  been  found  to  be  behind  the 
last  200  feet  of  pipe  or  between  depths  of  2,100 
and  2,300  feet.  The  ''stretch"  of  the  casing 
would  first  be  taken  and  held ;  a  hold  would  then 
be  taken  in  the  pipe  with  the  spear  at  2,270  feet 
or  about  midway  in  the  second  joint  from  the 
bottom,  or  midway  in  the  shoe  joint,  if  preferred. 
Jarring  up  would  now  be  started.  The  hold 
would  be  changed,  from  time  to  time,  according 
to  the  possibihty  of  its  injuring  the  pipe.  Signs 
of  vibration  in  the  pipe  would  be  watched. 
The  spear  having  hold  within  the  part  of  the  cas- 
ing bound  by  wall  **  friction,"  no  vibration  would 
be  had  unless  movement,  though  ever  so  slight, 
were  obtained.  Should  vibration  be  obtained,  it 
would  start  faintly  with  the  first  shght  movement 
of  the  casing.  This  vibration  wotdd  increase  as  the 
pipe  became  more  free.    When  the  vibration  was 


FiouBB  9.-Bu]]dog  casing  distiuct  euough  to  justify  the  effort,  the  trip  spear 
Bprar.  Once  the  tool  would  be  withdrawn  (it  will  be  uo  ted  that  a  bull-d<^ 
withdrawn,  because  ap-  spear  could  not  be  withdrawn)  and  the  pipe  would 
ward   movement    wui   }yQ  worked  with  the  engine.    Movement  having 

cause  the  slips  a  to  slip    ,  -i  x    •       j    xi.  ^  xi.  ±'  i_       ij 

down  the  inclined  plane    been  obtainecl,  tiie  succoss  01  tiie  operation  snoula 
and  lodge  against  the   \yQ  assured,  although  a  repetition  of  the  process 

might  be  necessary  before  the  pipe  would  pull. 

FISKINa  WITH  SPEAB  AND  HYBBATJLIC  JACKS. 

If  vibration  were  not  obtained  and  the  pipe  not  freed  as  described 
above  a  pair  of  hydraulic  jacks  might  be  used  to  assist  in  loosening 
the  pipe.  Each  of  these  jacks  is  usually  capable  of  Ufting  100  tons. 
They  should  be  placed  upon  a  firm  footing  (see  PI.  II),  one  on  each 
side  of  the  casing,  and  the  ordinary  small  spider  placed  over  the  pipe 
with  an  end  resting  upon  each  jack.  The  pipe  is  then  * 'stretched" 
to  the  utmost  margin  of  safety,  and  the  slips  inserted  in  the  spider 
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to  shear  a  passage  at  the  bottom  of  the  spear  or  break  out  the  dove- 
tailsy  thus  permitting  the  sUps  to  drop  into  the  hole  below.  This 
method  is  very  severe  on  the  shoe,  but  is  effective  and  can  be  used  as  a 
last  resort.  Care  should  be  taken  to  prevent  a  spear  from  bull 
dogging  unintentionally,  as  complications  that  may  cause  a  serious 
fishing  job  are  possible  in  breaking  the  hold  by  the  methods  just 
described. 

nSHJNa  WITH  KANDBBL  StTBSTITUTE,  SPEAB,  AND  JACKS. 

In  construction,  a  mandrel  substitute  (see  PI.  II,  p.  34)  is  like  a 
wire-cable  socket  except  that  no  cable  hole  is  bored  in  it,  and  it  has 
between  the  wrench  squares  and  the  "neck*'  a  thread  fitted  to  a  pipe  ' 
coupling.  It  IS  used  where  a  short  string  of  pipe  has  been  left  frozen 
in  the  bottom  of  a  hole.  The  top  joint  of  this  pipe  may  be  split  (see 
PI.  II).     The  method  of  use  is  as  follows: 

The  mandrel  substitute  is  screwed  tightly  into  a  pipe  coupling  of 
the  same  size  as  the  lost  ''string."  The  neck  of  the  substitute  is 
inside  the  pipe,  and  the  bottom  of  the  pipe  is  "plugged"  by  the 
substitute.  A  short  stem,  or  "sinker,"  long  enough  to  reach  below 
the  split  (if  present)  in  the  top  joint  of  the  lost  string,  is  placed  upon 
the  mandrel  substitute.  Either  a  bulldog  or  trip  spear  may  be  used 
upon  the  stem.  The  use  of  jars  between  stem  and  spear  is  seldom 
necessary,  and  when  used  the  jars  frequently  cause  trouble.  Because 
of  the  small  space  in  which  jars  have  to  operate  in  this  work,  and  the 
tendency  of  a  spear  to  take  a  lower  hold  when  ''knocked"  further 
down  a  hole,  jars  are  only  occasionally  an  aid  in  breaking  a  hold. 
Usually  a  bulldog  spear  is  used  without  the  aid  of  jars,  upon  the 
theory  that  "something  has  to  come." 

Assuming  that  jars**  are  not  used,  the  tools  should  now  be  "strung " 
as  tollows:  The  mandrel  substitute  is  screwed  into  the  coupling, 
a  short  stem  is  screwed  into  the  mandrel  substitute,  and  a  spear 
screwed  into  the  stem. 

The  pipe  with  the  tools  attached,  as  described,  is  nm  into  the  hole 
until  the  spear  enters  the  lost  pipe  and  is  below  the  split,  if  such  exists, 
in  the  top  joint  (see  PI.  II).  The  fishing  string  is  then  raised  and  the 
"stretch"  held  with  a  spider  placed  upon  hydrauUc  jacks,  as  described 
on  page  34.  The  cable  tools  are  now  used.  Fishing  jars  are  placed 
upon  the  bottom  of  the  stem,  and  a  combination  socket  (see  PI.  II) 
with  "slips"  fitted  to  the  neck  of  the  mandrel  substitute  is 
screwed  upon  the  jars.  The  tools  are  now  nm  into  the  pipe  and  the 
combination  socket  takes  a  hold  upon  the  neck  of  the  mandrel  sub- 
stitute. A  hitch  is  taken  with  the  cable  tools  and  jarring  up  is  com- 
menced.   The  process  is  now  identical  in  operation  to  that  described 

a  Driving  the  pipe  at  the  surface  to  break  the  hold  should  trip  a  trip  spear  as  readily  as  would  the  Jar. 
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on  page  35.  The  jacks  are  operated  in  unison  with  the  jarring,  and  the 
operation  is  continued  until  the  frozen  pipe  is  freed  or  parted.  As 
the  hold  of  the  combination  socket  is  easily  broken  when  desired, 
the  tools  may  be  withdrawn  at  will  and  the  pipe  pulled  with  the  por- 
tion of  the  lost  string  jarred  loose.  The  operation  can  then  be  repeated. 
For  successful  fishing  with  a  mandrel  substitute,  the  walls  of  the  hole 
must  either  stand  up  or  be  held  in  place  by 
a  protecting  string  or  casing. 

CUTTIHO  CASIHG  IV  THE  HOLE. 

When  only  the  lower  part  of  a  string  of 
pipe  is  of  service  in  a  hole,  the  recovery  of 
the  unserviceable  part  of  the  pipe  is  often 
desirable.  For  example,  a  hole  has  450  feet 
of  12J-inch  pipe  within  it,  1,500  feet  of  10- 
inch  pipe  has  been  landed  and  the  water 
shut  off  with  this  string.  At  2,000  feet  the 
8-inch  pipe  freezes  and  is  permitted  to  re- 
main in  place.  The  well  is  finished  by  insert- 
ing 2,500  feet  of  6f-inch  casing.  If  the 
chance  of  any  of  the  outside  strings  col- 
lapsing or  ''going  bad''  is  considered  slight, 
the  pipe  could  be  cut  off  near  the  bottom  of 
each  protecting  well  string  and  the  upper 
part  of  the  pipe  recovered  without  damage 
to  the  hole.  The  6f-inch  pipe  could  be  cut 
off  at  1,950  feet  and  this  part  recovered, 
leaving  the  lower  550  feet  in  the  hole.  Such 
a  cut  would  leave  a  50-foot  lap  of  6f -inch  pipe 
extending  up  into  the  8J-inch.  Similarly, 
1,450  feet  of  8J-inch  casing  could  be  recovered,  leaving  the  lower  550 
feet  in  place  and  a  50-foot  lap  of  8J-inch  pipe  extending  up  into  the 
10-inch.  After  cutting  the  pipe,  either  the  top  of  each  cut  joint 
in  the  hole  would  have  to  be  swaged  until  it  ''belled  out''  tight 
against  the  outer  string,  or  else  aai  "adapter"  (fig.  11),  would 
have  to  be  placed  on  the  top  of  the  cut  joint.  The  adapter 
fits  over  the  cut  joint  and  is  prevented  from  sliding  down  over 
the  pipe  by  means  of  a  "shoulder"  which  rests  on  the  top  of  the 
pipe.  The  top  of  the  adapter  is  tapered  and  the  outside  is  flush 
with  the  casing  through  which  it  is  inserted.  Were  the  pipe 
not  "belled  out,"  or  an  adapter  used,  the  tools  would  catch  on 
the  cut  pipe  in  passing  down  the  hole.  When  more  than  one 
string  of  pipe  is  to  be  cut,  each  adapter  should  be  set  before  the 
next  larger  string  is  removed  from  the  hole. 
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FiQUSX  ll.-~Oasiiig  adapter,  for 
ads^ting  one  size  of  casing  to  tuk- 
other,  and  permitting  tools  to  be 
lowered  into  the  well. 
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USE  07  OUTTEBB. 

The  similarity  of  the  various  casing  cutters  now  oxtensiTely  used, 
makes  their  operation  identical.  Knives,  a  (see  %.  12),  as  in  ordi- 
nary pipe  cutters,  varying  only  in  size,  are  held  in  sliding  steel  blocks, 
h,  mounted  in  a  cylindrical  steel  frame,  e.  The  knives  are  forced 
against  the  pipe  by  ia  tapered  steel  mandrel,  d, 
inserted  behind  the  steel  blocks,  h,  through  a  hole 
in  the  center  of  the  steel  frame. 

Before  "  running"  the  cutter,  enough  "stretch" 
should  be  taken  upon  the  casing  and  maintained 
by  meauB  of  elevators  or  spider  and  slips  to  cause 
the  pipe,  when  cut  in  two,  to  jump  just  enough 
to  give  notice  that  the  operation  has  succeeded. 
This  stretching  also  eliminates  the  problem  of 
"slack"  pipe  that  would  otherwise  arise.  After 
the  pipe  is  stretched,  the  cutter  is  placed  on  tubing 
and  run  into  the  hole  to  the  desbed  depth.  A 
ball-hearing  race,  though  not  absolutely  essen- 
tial, should  be  placed  between  the  elevators  and 
the  tubing  coupling,  immediately  above  them. 
1  This  race  makes  the  turning  of  the  tubing  less 

difficult  and  acts  to  prevent  the  tubing  from  screw- 
ing up  in  the  couplings  and  raising  the  cutter 
when  the  tool  is  turned. 
^  A  set  of  long-stroke  jars  small  enough  to  enter 

the  tubing  and  with  a  pin  of  the  same  size  and 
thread  as  a  suckei^rod  pin  are  placed  above  the 
mandrel.     From  two  to  four  iron  sucker  rods 
are  placed  above  the  jars.     The  connected  equip- 
ment is  attached  to  the  sand  line,  run  into  the 
Fiaost  11 -csaiiig  ooiur     Cubing,  and  permitted  to  strike  lightly  upon  the 
ii,KaiT«i;  6,  iteei  blocks;   cutter,  where  it  will  stop.    The  tubing  is  then 
(,>.«iir»m.;d,m«.dr.i.   jyj^^j  ^y  hand  powoT.    The  weight  of  the  rods 
above    the    mandrel    forces    the     blocks     containing     the    knives 
out   against   the '  casing.     Sometimes   this  weight   is   sufficient  for 
the   work,    but  when   it   is   not,   and    the  cutter  turns  with  so 
little  effort  as  to  convince  the  drillers  that  it  is  making  little 
progress,  the  jars  between  the  mandrel  and  sucker  rods  may  be 
operated  by  hand,  or  engine,  or  by  raising  and  dropping  the  sand 
line.     When  the  rods  are  raised  with  the  sand  line  and  the  jars 
parted  without  pulling  the  mandrel  out  of  the  cutter,  the  mandrel 
drives  farther  between  the  shding  blocks  each  time  the  rods  fall 
against  it  and  forces  the  knives  farther  into  the  pipe  metal  and  holds 
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them  there.     The  mandrel  should  not  be  driven  between  the  blocks 
too  tightly  or  the  tubing  can  not  be  turned. 

Uaually  20  to  40  minutes'  turning  of  the  tubing  is  required  to  cut 
the  casmg.     If  the  casing  is  not  cut  after  1}  hours'  turning  and  the 
tubing  is  pulled,  it  will  probably  be  found  that  the  knives  were 
forced  too  rapidly  by  the  mandrel  and  were  broken.    They  can  then 
■be  replaced  and  the  operation  repeated.    When  the  casing  is  cut  it 
will  jump  from  the  stress  obtained  and  must  be  held  before  running 
the  cutter.    The  mandrel  and  rods  should  then  he 
puUed,  the  tubing  should  be  raised  gently  until  the 
cutters  are  started  into  the  upper  pipe  and  should 
then  be  pulled;  afterwards  the  loose  casing  should 
be  pulled.    An  adapter  (see^g.  II)  should  then  be 
inserted  over  the  cut  joint  in  the  hole  or  else  the 
top  of  the  joint  should  be  "belled  out"  with  a 
swage,  as  formerly  described, 

sPLiTTnro  CAsnra  ih  the  hole.  ^ 

Casing  splitters"  ere  operated  by  driving  down 
with  the  drilling  tools,  with  long-stroke  jars  on 
the  bottom  of  the  stem  and  the  splitter  (see fig.  13)     ^ 
attached  to  the  jars. 

The  simple  construction  of  the  splitter  makes  it 
a  safe  and  practical  tool.     The  impact  of  the  jars 
when  the  tools  strike  causes  a  knife,  a,  in  a  sUdlng 
block,  h,  which  is  forced  up  and  against  the  pipe 
from  the  bottom  by  a  mandrel,  c,  held  in  place  by 
tension  of  the  spring,  d,  i^ainst  the  pipe,  to  cut 
through  the  pipe.    The  knife  is  held  stationary  in 
the  block,  b,  by  a  steel  pin,  e,  extending  through 
the  block  and  the  knife.     The  steel  pin  also  holds 
the  block  in  the  frame  of  the  splitter.    Before 
running  the  splitter  into  the  casing,  the  spring,  d, 
is  raised  up  the  mandrel  by  compressing  with  the   *'"'"'*"  i3.-c«aij«  «put- 
fingors  the  small  tri^er,  g,  at  the  bottom  of  the      ukI\  ^.""^suk^ifi 
mandrel.     When  the  tool  is  lowered  in  the  hole, 
there  is  enough  pipe  friction  upon  the  spring  to 
prevent   its    dropping    back    over    the    trip    trigger.      Should    the 
spring  lack  tension   and  in   some   maimer  drop   back  while   the 
splitter  is  being  run  into  the  hole,  the  mandrel  would  at  once  raise 
against  the  block  and  a  hole  would  be  forced  in  the  pipe  by  the  jars 
striking. 

Bcreaaplpeliiollwdto:  Taob.  Fwar34T,BanauoriIlii(a, 
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When  the  tool  is  lowered  to  the  desired  depth  it  is  then  raised,  the 
mandrel  draws  up  through  the  spring,  and  the  trigger  snaps  into 
place.  Then  the  splitter  is  tripped.  The  knife  will  thrust  a  hole 
through  the  pipe  with  the  first  impact  of  the  jars.  Care  must  then 
be  taken  to  keep  the  jars  from  "hitting  up."  Should  the  jars  "hit 
up,"  the  knife  will  be  withdrawn  from  the  pipe  and  will  probably 
be  broken.  After  "hitching  on"  the  splitter  will  drive  readily,  cut- 
ting a  slot  in  the  pipe  in  its  progress,  until  a  coupling  is  reached. 
The  progress  of  the  knife  will  be  retarded  by  the  coupling  but  not 
stopped.  When  the  coupling  is  split,  the  pipe  can  then  be  pulled, 
although  the  coupling  sometimes  fails  to  spread  enough  to  permit 
pulling  without  light  driving  of  the  pipe  at  the  top  by  clamps  and 
drive  head. 

TTSES  OF  CASINQ  SPLITTBB8. 

Casing  splitters  are  most  commonly  used  to  recover  casing  when  a 
hole  is  about  to  be  abandoned,  and  when  the  work  involved  in  free- 
ing the  pipe,  so  that  the  entire  string  can  be  recovered,  would  prove 
too  expensive. 

Casing  spUtters  may  also  be  used  as  perforators'*  to  cut  holes  in 
casing.  Some  splitters  are  constructed  with  two  knives,  by  the 
use  of  which  two  separate  cuts  are  obtained.  SpUtters  will  not 
always  take  the'  place  of  cutters,  as  the  former  are  liable  to  leave 
the  uppermost  joint  of  pipe  left  in  the  hole  in  a  split  condition,  which 
is  undesirable  for  a  hole  in  which  further  work  is  to  be  done. 

A  slight  stress  may  be  held  upon  pipe  about  to  be  split,  but  the 
stress  should  not  be  excessive,  as  the  jarring  down  upon  the  coupling 
being  cut  increases  the  stress  on  the  upper  couplings,  and  excessive 
stress  can  cause  the  pipe  to  part  above  the  splitter. 

When  pipe  has  collapsed  or  is  so  "bad"  as  to  make  the  redrilling 
of  a  hole  necessary,  if  the  pipe  will  not  pull,  it  may  be  split  above 
the  "bad  place"  more  easily  than  it  can  be  cut  and  with  equally 
satisfactory  results. 

In  splitting  pipe,  the  wrist  pin  should  be  placed  in  either  the  first 
or  second  hole  of  the  crank  shaft  in  order  to  avoid  breaking  the 
knife  with  too  forcible  a  blow.  This  will  also  minimize  the  chances 
of  the  jars  striking  both  ways. 

SHOOTING  OFF  CASIHG. 

A  study  of  various  Bureau  of  Mines  publications,  particularly 
Technical  Paper  6,^  has  convinced  the  writer  that  a  lack  of  techni- 

a  Wagy,  £ .  W.,  Uses  of  perforated  casing  and  screen  pipe  in  oil  wells:  Tech.  Pai)er  247,  Bureau  of  Kines, 
1919,  pp.  10-17. 

f>  Snelling,  W.  O.,  and  Cope,  W.  C,  The  rate  of  burning  fuse  as  influenced  by  temperature  and  pressure: 
Tech.  Paper  6,  Bureau  of  Mines,  1912, 28  pp. 
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cal  knowledge  of  fuse  and  explosives  is  responsible  for  some  of  the 
unexplained  fatalities  that  have  occurred  in  the  oil  fields. 

Investigations  throughout  the  various  fields  have  proved  that  the 
recent  tendency  is  to  resort  to  the  old-fashioned  methods  of  shoot- 
ing off  casing,  and  to  exact  from  the  drilling  crew  a  service  that 
should  be  placed  only  in  professional  hands.  Professional  shooters 
(this  does  not  refer  to  nitroglycerin  shots  used  to  stimulate  oil  produce 
tion)  place  their  shots  in  galvanized-irpn  containers  and  explode 
the  charge  electrically,  the  wire  usually  being  lowered  in  the  hole 
with  the  shell,  by  means  of  the  sand  line.  Because  of  its  being  ap- 
parently simple  and  practical,  the  advantages  and  disadvantages  of 
this  method  of  shooting  casing  should  be  thoroughly  investigated 
before  the  method  is  discarded. 

Many  operators  contend  that  the  shots  placed  in  galvanized-iron 
containers  and  exploded  electrically  by  professional  shooters  are 
responsible  for  the  occasional  joint  of  split  pv)e  found  as  much  as  a 
thousand  feet  above  the  shot.  The  writer  is  aware  that  pipe  is  so 
damaged  by  occasional  shots,  but  is  not  convinced  that  the  old 
tubing  method  of  shooting  is  an  absolute  preventive  of  such  damage. 

WICY  CASING  IS  SHOT. 

To  recover  frozen  casing  from  wells  about  to  be  abandoned,  it  fre- 
quently pays  to  shoot  the  casing  off  near  the  bottom  and  pull  the 
remainder.  In  case  the  pipe  will  not  pull,  a  shot  may  be  placed  higher, 
and  this  procedure  continued  until  the  pipe  will  pull.  Shooting  off 
pipe  in  this  manner  does  away  with  a  large  expenditure  for  labor 
and  equipment  necessary  in  driving,  cutting,  splitting,  etc.  Although 
a  greater  amount  of  pipe  is  lost  than  would  be  in  driving,  cutting, 
and  splitting,  this  loss  is  offset  by  the  saving  of  labor,  haulage, 
equipment,  etc. 

If  a  well  is  cemented  and  the  water  has  not  been  shut  off,  many 
operators  run  a  drive-down  spear  into  the  well,  ascertain  the  "fric- 
tion" on  the  pipe  by  raising  the  spear  until  vibration  is  obtained, 
and  shoot  the  pipe  into  shreds  the  entire  length  of  the  friction.  The 
point  of  friction  being  above  the  top  of  the  cement,  the  pipe  is  freed. 
The  pipe  is  then  pulled,  all  damaged  joints  removed,  a  sho^  placed 
upon  the  bottom  joint,  and  the  hole  redrilled  and  recemented. 

SHOOTING  WITH.  TUBING. 

One  method  of  placing  a  shot  for  the  purpose  of  shooting  off  casing 
for  its  recovery  is  as  follows: 

A  steel  nipple  \\  inches  in  diameter  and  3  feet  long  has  a  plug 
securely  screwed  into  the  bottom  coupling.  In  the  top  coupling  is 
a  bushing  4^  inches  in  external  diameter  and  2  inches  in  internal 
diameter.     Two  joints  of  2-inch  tubing  are  screwed  into  the  top  of 
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the  bushing  (see  fig.  14).  The  charge  of  stick  gelatin  or  dynamite — 
20  to  40  sticks  of  60  per  cent  explosive — ^is  placed  in  the  con- 
tainer of  4Jl-inch  pipe  at  the  bottom.  The  tubing  has  a  plug  in  the 
top,  making  the  container  water-tight.  An  explosive  cap  crimped  to 
the  fuse  is  inserted  in  a  stick  of  the  explosive.  The  paper  at  the 
top  of  the  stick  of  explosive  is  wrapped  with  string  to  the  fuse.  This 
squib  is  lowered  through  the  tubing  by  means  of  the  fuse  imtil  it 
rests  upon  the  explosive  in  the  container  at  the  bottom  of  the 
tubing.  The  fuse  is  then  cut  off  at  the  top  of  the  tubing  and  lighted. 
The  plug  is  screwed  back  into  the  tubing.  The  container  is  now  low- 
ered by  the  sand  line  until  it  is  at  the  required  spot  in  the  casing. 
After  the  shot  it  will  be  found  that  the  sand  line  is  uninjured  by  the 
explosion. 

When  it  is  desired  to  place  an  extended  shot  of  several  hundred 
feet;  as  in  cemented  but  leaking  pipe,  the  vibration  is  obtained  by  a 
drive-down  spear,  as.  previously  explained.  On  the  assumption 
that  a  hole  has  2,000  feet  of  pipe  cemented  within  it  and  the  vibra- 
tion is  foimd  at  1,700  feet,  a  300-foot  shot  would  be  necessary  to 
free  the  pipe.  An  entire  string  of  2Jl-inch  tubing  could  be  used  with 
a  plug  in  the  bottom  joint  and  the  lower  300  feet  of  the  tubing  could 
be  filled  with  stick  gelatin.  The  caps  could  rest  in  a  small  receptacle 
at  the  top  of  the  explosive  (see  fig.  15).  An  iron  dropped  through 
the  tubing  would  explode  the  charge  and  shatter  the  casing  and 
tubing  for  300  leet. 

As  both  methods  of  tubing  shooting  described  here  are  done  under 
water,  imexpected  damage  is  seldom  caused.  With  the  latter 
method,  the  tubing  can  be  pulled  and  will  be  undamaged  above  the 
place  where  the  shot  was  placed.  The  danger  in  this  method  of 
shooting  is  evident  when  it  is  realized  that  any  heavy  piece  of  d6bris 
falling  through  the  tubing  would  explode  the  shot. 

ILLUSTRATIVE  FISHIHG  JOBS. 

The  writer  has  chosen  a  few  actual  fishing  jobs  in  order  to  illustrate 
the  application  of  fishing  tools  by  skilled  men  in  daily  practice. 

HYBBS  NO.  3  WELL,  UNION  OIL  CO.,  OALIFOBNIA. 

At  Myers  No.  3  well,  of  the  Union  Oil  Co.,  in  a  California  field, 
the  drillers  were  E.  P.  Weiman,  Boyd  Smith,  J.  A.  McMillan,  and 
Superintendent  J.  A.  Kammerdiner.  In  this  hole  two  strings  of  pipe 
were  cemented  together.  It  was  desired  to  loosen  and  recover  tlie 
inner  pipe  without  disturbing  the  outer  pipe,  which  was  a  water 
string.  The  hole  had  within  it  3,140  feet  of  10-inch  pipe.  Within 
the  10-inch  pipe  was  3,300  feet  of  8i-inch  pipe.  When  the  well 
was  cemented,  the  cement  had  raised  between  the  two  strings  of 
pipe  to  a  height  of  1,930  feet  from  the  surface.    This  left  1,210 
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feet  of  lO-inch  and  Scinch  pipe  firmly  cemented  together  at  the 
bottom  of  the  hole.  The  S^-inch  pipe  was  cut  off  with  casing  cutters 
at  1,930  feet/  and  this  amount  of  pipe  was  recovered.  Then  the  Sc- 
inch pipe  remaining  in  the  hole  was  recovered  in  short  sections  by 
sphtting  the  collars.  Sometimes  only  the  collar  at  the  lower  end 
of  the  top  joint  would  be  split.  A  trip  spear  would  then  be  run  and 
this  joint  would  be  jarred  out  of  the  encircling  cement  and  pulled. 
Two  or  three  joints  at  a  time  were  the  most  the  drillers  ever  tried  to 
recover  after  having  made  a  successful  but  laborious  effort  to  obtain 
five  joints  at  one  time.  This  procedure  was  continued  until  the 
1,210  feet  of  S^-inch  pipe  cemented  within  the  10-inch  pipe  was  re- 
covered; 160  feet  of  S^-inch  pipe  still  remained  in  the  hole  below  the 
10-inch  pipe.  This  pipe  was  sidetracked  with  a  new  string  of  Scinch 
casing,  which  was  successfully  landed  at  3,600  feet.  Also,  4,278  feet 
of  6i-inch  casing  was  landed,  and  the  time  the  writer  obtained  this 
information,  4i-inch  pipe  was  still  being  carried  at  a  depth  of  4,595 
feet.  The  cleaning  of  this  hole  took  six  weeks,  and  the  10-inch  water 
string  was  not  injured. 

LAMEBCBB  TStO.  18  WEIX,  UNION  OIL  CO.,  GAUFOBNIA. 

At  the  Lamerced  No.  13  well,  of  the  Union  Oil  Co.,  in  California, 
the  drillers  were  Omar  Hinds,  Robert  Graham,  and  Harvey  Hox- 
worth.  The  hole  was  2,411  feet  deep.  In  reaming  with  a  rotary  a 
4-way  bit  was  lost  at  2,000  feet.  This  bit  was  then  411  feet  off  bottom. 
Seventy  f oet  of  drill  pipe  had  been  left  upon  the  top  of  the  bit,  but  as 
the  top  joint  had  been  ground  up,  by  rotating  with  the  pipe  before 
it  was  discovered  that  the  bit  was  lost,  only  50  feet  of  pipe  remained 
upon  the  top  of  the  bit.  Grabs  were  run,  and  the  remaining  half  of 
the  top  joint  of  pipe,  twisted  into  a  knot  about  18  inches  long,  was 
recovered.  The  remaining  50  feet  of  pipe  was  fished  out  with  an 
overshot  (see  fig.  15,  p.  43),  but  the  bit  had  come  out  of  the  drill 
collar  and  remained  in  the  hole.  A  10-inch  combination  socket  was 
now  run  with  5-inch  by  6-inch  pin  slips  to  catch  the  bit,  and  a  small 
piece  of  pipe  was  recovered.  A  mill  (PI.  I,  Z?,  p.  16)  was  run  until  the 
drillers  were  certain  it  had  reached  the  bit;  then  the  mill  was  pulled 
and  replaced  by  a  set  of  jars  over  a  12i-inch  combination  socket. 
The  combination  socket  gripped  the  bit,  but  the  bit  would  not  pidl. 
The  drill  pipe  was  now  swung  against  the  bit  by  using  a  jerk  line,  but 
the  bit  still  held  firm.  The  hold  of  the  combination  socket  was 
then  broken  by  rotating,  with  water  circulating  around  the  jars 
until  the  shps  mudded  up.  The  combination  socket  was  replaced 
with  a  spud  (see  PL  I,  D).  The  pipe  was  worked  up  and  down  and 
circulation  maintained  through  the  spud.  The  spud  was  then 
pulled  and  the  bit  was  fished  out  with  the  12i-inch  combination 
socket  fitted  with  7J-inch  slips. 


B.     DRILLED  BUSHING. 


RILLED  BUSHING,  ANOTHER  VIEW. 


D.    DRILLED  BUSHING,  DRI 
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AN  UNUSUAIi  nSKIKa  JOB. 

A  rotary  table  bushing  was  dropped  in  a  rotary  hole  on  the  Amalga- 
mated lease  in  Califomia.  A  hole  about  4  inches  in  diameter  was 
driUed  through  the  bushing  by  rotating  upon  it  -a  steel  drill.  After 
the  drill  had  cut  a  hole,  the  tJiread  near  the  top  of  the  drill  entered 
the  hole.  The  thread,  being  tapered  slightly,  tightened  enough  as  it 
screwed  up  to  warn  the  driUer  when  to  stop  rotating  the  pipe.  The 
pipe  was  then  pulled  and  the  bushing  recovered.  Drilling  the  hole 
took  but  40  minutes  turning  of  the  pipe.  A  view  of  this  bushing, 
with  the  drill  still  in  it,  is  shown  in  Plate  III,  A,  Yiews  of  the  bushing 
with  the  drill  removed  are  shown  in  Plate  III,  B,  C,  and  D.  The 
double  hole  in  the  side  of  the  bushing,  shown  in  Plate  III,  0,  was 
made  by  the  drill  cutting  out  a  part  of  the  bushing  where  it  was  cored, 
causing  a  second  and  unnecessary  hole  in  one  side  of  the  bushing. 

LUBBICAHTS  FOB  BOTABT  TOOL  JOIHTS  AHD   FOB  CASIHG 

THBEADS. 

The  following  formulas  for  lubricants  were  supplied  by  E.  S.  Dur- 
ward,  of  the  Shell  Oil  Co.,  Coalinga,  Calif. 

Formula  for  lubricant  for  rotary  tool  joints. 

Per  cent. 

TaUow 33.4 

Starling  white  lead  ground  in  oil 23. 2 

Graphite 2.9 

CyliBderoil 40.5 

Melt  taUow,  add  white  lead,  mixing  well.    Then  add  oil,  stirring  continually 
Then  add  graphite  and  mix  all  together. 

Formula  for  Ivhricantfor  caging  threads. 

Tallow pounds..  200 

SterUng  white  lead  groimdin  oil.: do 300 

Graphite do 24 

Lard  oil gallons. .     30 

Mix  lead  with  some  oil,  also  graphite  with  some  oil,  then  melt  the  tallow.  Finally 
mix  everything  together  and  keep  stirring  until  thoroughly  mixed. 

PTTBLICATIOHS  OH  PETROLEUM  TECHHOLOGT. 

A  limited  supply  of  the  following  publications  of  the  Bureau  of 
Mines  has  been  printed  and  is  available  for  free  distribution  until 
the  edition  is  exhausted.  Requests  for  all  publications  can  not  be 
granted,  and  to  insure  equitable  distribution  applicants  are  requested 
to  hmit  their  selection  to  publications  that  may  be  of  especial  inter- 
est to  them.  Hequests  for  publications  should  be  addressed  to  the 
Director,  Bureau  of  Mines. 

The  Bureau  of  Mines  issues  a  list  showing  all  its  publications 
available  for  free  distribution  as  well  as  those  obtainable  only  from 
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the  Saperintendent  of  Documents^  Qovemment  Printing  Office,  on 
payment  of  the  price  of  printing.  Interested  persons  should  apply 
to  the  Director,  Bureau  of  Mines,  for  a  copy  of  the  latest  list. 

PUBLICATIONS  AVAILABLE  FOB  FBEE  DISTEIBUTIGN. 

Bulletin  134.  The  use  of  mud-laden  fluid  in  oil  and  gas  wells,  by  J.  0.  Lewis,  and 
W.  F.  McMurray.    1916.-  86  pp.,  3  pis.,  18  figs. 
BuLLBTiN  148.  Methods  for  increaaing  the  recovery  from  oil  sBiidB,  by  J,  0.  Lewis, 

1917.  128  pp.,  4  pis.,  32  figs. 

Bulletin  155.  Oil  storage  tanks  and  reservoirs,  with  a  brief  diBcussion  of  losses 

of  oil  in  storage  and  methods  of  prevention,  by  G.  P.  Bowie.    1917.    73  pp.,  21  pis. 

Bulletin  163.  Method  of  shutting  off  water  in  oil  and  gas  wells,  by  F.  B.  Tough. 

1918.  122  pp.,  20  pis.,  7  figs. 

Bulletin  165.  Bibliography  of  petroleum  and  allied  aabfltaiices  in  1916,  by  £.  H. 
Burroughs.    1919.    159  pp. 

Bulletin  170.  Extinguishing  and  preventing  oil  and  gas  fires,  by  G.  P.  Bowie. 
1920.    66  pp.,  20  pis.,  4  figs. 

Bulletin  175.  Experiment  stations  of  the  Bureau  of  Mines,  by  Van  H.  Manning. 

1919.  160  pp.,  29  pis.,  2  figs. 

Bulletin  180.  Bibliography  of  petroleum  and  allied  substances,  by  E.  H.  Bur- 
roughs.   1919.    170  pp. 

Technical  Paper  32.  The  cementing  process  of  excluding  water  from  oil  wells,  as 
practiced  in  Galifomia,  by  Ralph  Arnold  and  V.  R.  Grarfias.    1913.    12  pp.,  1  fig. 

Technical  Paper  38.  Wastes  in  the  production  and  utilization  of  natural  gas,  and 
methods  for  their  prevention,  by  Ralph  Arnold  and  F.  G.  Glapp.    1913.    29  pp. 

Technical  Paper  42.  The  prevention  of  waste  of  oil  and  gas  from  flowing  wells  in 
Galifomia,  with  a  discussion  of  special  methods  used  by  J.  A.  Pollard^  by  Halph 
Arnold  and  V.  R.  Garfias.    1913.    15  pp.,  2  pis.,  4  figs. 

Technical  Paper  45.  Waste  of  oil  and  gas  in  Mid-Gontinent  fieldsi  by  R.  S. 
Blatchley.    1914.    54  pp.,  2  pis.,  15  figs. 

Technical  Paper  49.  The  flash  point  of  oils,  methods  and  apparatus  for  its  deter- 
mination, by  I.  G.  Allen  and  A.  S.  Grossfield.    1913.    31  pp.,  2  figs. 

Technical  Paper  66.  Mud-laden  fiuid  applied  to  well  drilling,  by  J.  A.  Pollard 
and  A.  G.  Heggem.    1914.    21  pp.,  12  figs. 

Technical  Paper  68.  Drilling  wells  in  Oklahoma  by  the  mud-laden  fluid  method, 
by  A.  G.  Heggem  and  J.  A.  Pollard.    1914.    27  pp.,  5  figs. 

Technical  Paper  79.  Electric  lights  for  oil  and  gas  wells,  by  H.  H.  Glark.   1914.  8  pp. 

Technical  Paper  117.  Quantity  of  gasoline  necessary  to  pr9duce  explosive  vapors 
in  sewers,  by  G.  A.  Burrell  and  H.  T.  Boyd.    1916.    18  pp.,  4  figs. 

Technical  Paper  120.  A  bibliography  of  the  chemistry  of  gas  manufactore,  by 
W.  F.  Rittman  and  M.  G.  Whittaker,  compiled  and  arranged  by  M.  S.  Howard.  1915. 
30  pp. 

Technical  Paper  127.  Hazards  in  handling  gasoline,  by  G.  A.  Bumll.  1915. 
12  pp. 

Technical  Paper  131.  The  compressibility  of  natural  gas  at  high  pressures,  by 
G.  A.  Burrell  and  I.  W.  Robertson.    1916.    11  pp.,  2  figs. 

Technical  Paper  158.  Compressibility  of  natural  gas  and  its  constituents  with 
analyses  of  natural  gas  from  31  cities  in  the  United  States,  by  G.  A.  Burrell  and  I.  W. 
Robertson.    1917.    16  pp.,  9  figp. 

Technical  Paper  161.  Construction  and  operation  of  a  single-tube  cracking 
furnace  for  making  gasoline,  by  G.  P.  Bowie.    1916.    16  pp.,  10  pis. 

Technical  Paper.  163  Physical  and  chemical  properties  of  gasoline  sold  through- 
out the  United  States  during  the  calendar  year  1916,  by  W.  F.  Rittman,  W.  A. 
Jacobs,  and  E.  W.  Dean.    1916.    45  pp.,  4  figs. 
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Technical  Paper  181.  Determination  of  unsaturated  hydrocarbone  in  gasoline 
by  E.  W.  Dean  and  H.  H.  HUl.    1917.    25  pp. 

Technical  Paper  185.  Use  of  the  interferometer  in  gas  analysis,  by  F.  M.  Seibert 
and  W.  G.  Harpster.    1918     18  pp.,  1  pi.,  5  figs* 

Technical  Paper  209.  Traps  for  saving  gas  at  oil  wdls,  by  W.  R.  Hamilton.  1919. 
M  pp.,  SLpLs.,  16  figs. 

Technical  Paper  214.  Motor  gasoline  properties,  laboratory  methods  of  testing, 
and  practical  specifications,  by  E.  W.  Dean.    1919.    33  pp.,  2  ^gs. 

Technical  Paper  215.  Vitiation  of  garage  air  by  automobile  exhaust  gases,  by 
6.  A.  Burrell  and  A.  W.  Gouger.    1919.    12  pp. 

Technical  Paper  232.  Application  of  the  absorption  process  to  recover  gasoline 
from  the  residual  gases  of  compression  plants,  by  W.  P.  Dykema  and  Roy  0.  Neal. 

1919.  43  pp. 

Technical  Paper  247.  Perforated  casing  and  screen  pipe  in  wells,  by  £.  W.  Wagy. 

1920.  48  pp.,  6  pis.,  12  figs. 

Technical  Paper  253.  Effects  of  gasoline  removal  on  the  heating  value  of  natural 
gas,  by  D.  B.  Dow.    1920.    23  pp.,  2  figs. 

Technical  Paper  257.  Wastes  and  correct  use  of  natural  gas  in  the  home,  by  S. 
S.  Wyer.    1920.    23  pp.,  7  figs. 
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By  J.  W,  Thompson. 


MINERALS  AXD  MINERAL  LANDS. 

MINEBATA 
liEMKCrrONX  DEPOSITB. 

Limestone  deposits  that  have  not  been  d^nonstrated  to  be  of  such 
quality  as  to  give  them  any  substantial  value  over  other  limestone 
deposits  of  the  same  region,  are  not  regarded  as  minerals. 

Gray  Trust  Ca,  In  re,  47  Land  Dedtioiw  18/ p.  20. 

Olli  AS  A  MINEEAJL. 

Oil  is  a  mineral  substance  and  its  removal  will  greatly  impair  Uac 
value  of  the  land  from  which  it  is  removed. 

Texas  &  Padflc  CJoal  A  OU  Ca  v.  Howard. Tex,  Civ.  App. ,  212 

Soatbwestem  735,  p.  737. 

OIL  AND  GAS  AS  MINERALS OWNERSHIP. 

OU  and  gas  are  miaejate  and  so  long  as  they  remain  in  place  they 
belong  to  the  owner  of  the  land  under  which  they  are  found  and 
such  owner  has  the  right  to  explore  for  the  oil  and  gas  on  or  under 
his  land  and  when  found  to  remove  and  possess  the  same. 

Kimbley  t.  Tjoekey,  — —  Oida. ,  ITO  Pacific  928,  p.  »31. 

OWKEBSHIP  OF  KINESALS — LACHES  NO  BAR. 

The  owner  of  minerals  in  land  can  not  be  barred  by  laches  for 
failing  to  assert  his  ownership  where  his  title  had  not  been  ques- 
tioned and  his  right  invaded.  No  lapse  of  time  bars  one's  right  to 
property  and  it  is  only  in  case  his  right  has  been  invaded  that  it  can 
be  barred  by  laches. 

Morse  v.  Smythe,  255  Federal  981,  p.  984. 
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ORB     CONCENTRATION— CONSTRUCTION     OP     PATENT — ^PROCESS     AND     NOT 

RESULT   PATENTED. 

The  court  is  concerned  only  with  the  five  "  fractions  of  one  per  cent 
claims,"  Nos.  1,  2,  3,  4,  and  12,  and  the  question  presented  relates 
only  to  the  use  of  petroleum  products,  and  are  considered  with  re- 
spect to  the  amoimt  and  character  of  the  oil  prescribed.  The  first 
three  claims  declare  that,  so  far  as  oil  is  concerned,  the  discovery 
consists  in  "  adding  a  small  proportion  of  an  oily  liquid  having  a 
preferential  affinity  for  metalliferous  matter  amounting  to  a  fraction 
of  one  per  cent  on  the  ore."  The  fourth  claim  differs  only  in  substi- 
tuting the  word  "substance"  for  "liquid"  in  the  first  three.  The 
twelfth  claim  provides  for  carrying  out  the  process  "with  oil  in 
water  containing  a  fraction  of  one  per  cent  of  oil  on  the  ore.''  The 
patent  therefore  makes  no  differentiation  either  in  the  claims  or  in 
the  specifications  among  the  oils  having  a  preferential  affinity  for 
metalliferous  matter  and  that  its  disclosure  to  which  the  patentees 
must  be  limited  is  that  when  a  fraction  of  one  per  cent  on  the  ore  of 
any  such  oil  is  used  in  the  manner  prescribed  there  will  be  produced 
a  metal-bearing  froth,  the  result  of  the  process.  No  notice  is  given 
to  the  public  and  it  is  nowhere  particularly  pointed  out  in  Uie  claims 
that  some  oils,  or  combination  of  oils,  having  a  preferential  affinity 
for  metalliferous  matter  are  more  useful  than  others  in  the  process  or 
that  some  may  be  used  successfully  and  some  not  or  that  some  are 
"  frothing  oils,"  a  distinction  not  appearing  in  the  patent,  and  that 
some  are  not.  The  patentees  discovered  the  described  process  for  pro- 
ducing the  result  or  effect,  the  metal-bearing  froth,  but  they  did  not 
invent  that  result  or  froth ;  their  patent  is  on  the  process  and  it  is  not 
and  can  not  be  on  the  result  and  the  scope  of  their  right  is  limited  to 
the  means  they  have  devised  and  described  as  constituting  the  process. 

Minerals  Separation  v.  Butte  &  Superior  Mln.  Co.,  80  Supreme  Ct  Bep.  496, 
p.  500. 

CONTRACT  OF  CONVEYANCE INTEREST  IN  1.AND. 

A  contract  of  conveyance  conveyed  the  minerals,  mineral  solutions 
and  liquids,  naming  oil,  gas,  coal,  iron,  sulphur,  lignite,  asphalt,  leard, 
zinc,  gold,  silver,  mica,  kaolin,  barite,  acmite,  okenite,  clays,  and  ar- 
tesian waters  in  and  under  a  certain  described  tract  of  land  with  the 
right  to  enter  and  mine  the  same.  This  was  a  conveyance  of  the 
minerals  named  in  place  and  was  a  conveyance  of  an  interest  in  the 
land  described  as  the  minerals  named  were  a  part  of  the  realty. 

Thomason  v.  Upshur  County, Tex.  Civ.  Ak). ,  211  Southwestern  325, 

p.  327. 
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CONVETANCE  BY  COUNTT  OFFICER — ^VAIJDITY. 

The  commissioner's  court  of  a  county  in  Texas  has  no  power  to  sell 
and  convey  the  minerals  in  lands  belonging  to  the  county  to  a  third 
person  for  a  nominal  consideration,  and  the  development  of  the  min- 
eral resources  of  the  land  and  the  payment  to  the  county  of  a  certain 
per  centum  of  the  value  of  the  mineral  resources  as  might  be  devel- 
oped. Such  a  contract  is  an  attempt  to  convey  an  interest  in  the  land 
for  a  consideration,  in  part  at  least,  for  other  than  money,  thereby 
diverting  a  part  of  the  sum  from  the  purpose  to  which  it  was  dedi- 
cated, and  such  a  conveyance  is  void. 

Thonmson  v.  Upshur  County,  —  Tex.  Civ.  App.  — ,  211  Southwestern,  325, 
p.  327. 

ORE     OONGENTRATIOX — SULMAN,     PICARD    ds    BALLARD    PATENT — NATT7RE 

AND  CONSTRUCTION. 

The  patentees  of  the  Sulman,  Picard  &  Ballard  patent  No.  835,120 
came  late  into  the  field  of  ore-concentration  investigation,  and  their 
discovery  rests  upon  a  prior  art  so  fully  developed  that  it  was  clear 
that  approach  was  being  made  slowly  but  more  and  more  nearly  to 
the  result  which  was  reached  by  the  patentees  of  the  process  in 
March,  1905,  and  their  final  step  was  not  a  long  one.  Such  a  patent 
in  such  a  field  of  investigation  must  be  construed  strictly,  but  can- 
didly and  fairly,  to  give  the  patentees  the  full  benefit,  but  not  more, 
of  the  disclosure  of  their  discovery,  which  is  to  become  a  part  of 
the  public  stock  of  knowledge  upon  the  expiration  of  the  patent 
period,  and  which  was  the  consideration  for  the  grant  to  them  of  a 
patent  monopoly. 

Minerals  Separation  v.  Butte  &  Superior  Min.  Co.,  39  Supreme  Ct  Rep.,  496, 
p.  490. 

ORE    CONCENTRATION — PATENT— CON STRtJCTION    AND   LIMrTATION. 

The  courts  have  no  right  to  enlarge  a  patent  beyond  the  scope  of 
its  claim  as  allowed  by  the  Patent  Office.  As  patents  are  procured 
ex  parte  the  public  is  not  bound  by  them,  but  the  patentees  are ;  and 
they  can  not  show  that  their  invention  is  broader  than  the  terms  of 
their  claims,  or,  if  broader,  they  must  be  held  to  have  surrendered 
the  surplus  to.  the  public  The  claim  is  a  statutory  requirement  pre- 
scribed for  the  very  purpose  of  making  the  patentee  define  precisely 
what  his  invention  is,  and  it  is  unjust  to  the  public,  as  well  as  an 
evasion  of  the  law,  to  construe  a  patent  in  a  manner  different  from 
the  plain  import  of  its  terms. 

Minerals  Separation  v.  Buhe  &  Superior  Min.  Co.,  89  Supreme  Ct  Rep.,  496, 
p.  499. 
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ORE  CXDNCENTKATION — ^SULMAN,  PICABD  &  BALXAfiD  PATENT — ^USE  OF  OIL — 

SUBSTANCES  AND  QUANTTTT. 

The  only  disclosure  as  to  the  kind  and  amount  of  oil  which  the 
patentees  in  the  Sulman,  Picard  &  Ballard  patent  No.  835420  made 
to  the  public  as  necessary  to  the  purpose  of  their  process  is  that  it 
must  be  an  oil  or  oily  substance  or  oily  liquid  having  a  "  preferential 
affinity  for  metalliferous  matter,"  and  that  it  shall  be  "limited  in 
amount  to  a  fraction  of  1  per  cent  on  the  ore." 

Minerals  Separation  v.  Butte  &  Superior  Min.  Co.,  39  Supreme  CL  Bep^  496, 
p.  500. 

OHB  CONCENTRATION — ^DITTERENT  OILS  IN  COMPOUND. 

Petroleum  products  within  the  Sulman,  Picard  &  Ballard  patent 
No,  835,120,  for  process  of  ore  concentration,  are  oils  having  a  prefer- 
ential affinity  for  metalliferous  matter.  It  can  not  be  assumed  as 
against  the  admission  of  the  patentees  that  12  per  cent  of  kerosene 
oil  and  70  per  cent  of  fuel  oil  were  added  to  18  per  cent  of  pine  oil 
in  the  preparation  of  a  compound  used  in  ore  concentration  solely 
to  carry  the  content  of  oil  beyond  the  prescribed  fraction  of  1  per 
cent  on  the  ore  for  the  purpose  of  technically  avoiding  infringement 

Minerals  Separation  v.  Butte  &  Superior  Mln.  Co.,  39  Supreme  Ct  Rep.  4d8, 
p.  498. 

ORB  CONCENTRATION — PER  CENT  OF  OIL  USED. 

The  use  in  the  concentration  of  ores  of  a  mixture  made  up  of  18 
per  cent  of  pine  oil,  and  the  remainder  of  petroleum  products  or 
derivatives — 12  per  cent  of  kerosene  and  70  per  cent  of  fuel  oil — and 
by  the  use  of  80  pounds  of  this  combination  to  a  ton  of  ore,  which 
would  be  0.01  x'V  on  the  ore,  does  not  infringe  the  claims  of  the  Sul- 
man,  Picard  &  BaUard  patent  No.  835,120,  which  limits  the  oil  to  be 
used  to  a  fraction  of  1  per  oeint  on  the  ore. 

Minerals  Separation  v.  Butte  &  Superior  Mln.  Ck).,  39  Supreme  Ct  R^.  496. 
p.  497. 

ORE  CONCENTRATION — VARIATION  OP  OBfi  AND  OOA — €JBX£AXSTT  OF 

PAIXNT. 

The  specifications  of  the  Sulman,  Picard  &  Ballard  patent  No. 
835,120  point  out  that  the  proportion  of  mineral  which  flows  in  the 
form  of  froth  varies  with  different  ores  and  with  different  oily  sub- 
stances used,  and  simple  preliminary  tests  are  necessary  to  determine 
what  oily  substance  will  yield  the  best  results  with  each  ore.  But 
such  variation  of  treatment  must  be  within  the  scope  of  the  claims 
of  the  patent,  and  the  certainty  which  the  law  requires  in  patents  is 
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not  greater  than  is  reasonable  having  regard  to  their  subject  malter. 
The  process  is  one  for  dealing  with  a  large  class  of  b^ubsfeances,  and 
the  range  of  treatment  within  the  terms  of  the  claims,  while  leaviikg 
something  to  the  skill  of  the  persons  applying  the  invention,  is  suffi- 
ciently definite  to  guide  persons  skilled  in  the  art  to  its  successful 
application,  and  this  satisfies  the  law. 

Minerals  Separation  v.  Butte  ft  Superior  Mliu  Co.,  30  Suprene  Ct.  Rep.  496, 
p.  497. 

OBm  CONCENTRATION — ^INTBINQirMENT  OF  PATENT. 

This  case  involves  the  \^lidity  of  the  Sulman,  Picard  &  Ballard 
patent  No.  835120  and  an  infringement  thereof  by  the  Butte  &.  Su- 
perior Mining  Co.  The  chief  controversy  centered  about  the  claim 
of  infringement  bssed  upon  the  use  of  oil  hy  the  mining  company 
in  excess  of  1  per  cent  on  the  weight  of  the  ore.  The  patent  relates 
to  improv^nents  in  the  concentration  of  ores^  the  object  being  to 
separate  metalliferous  minerals,  grai>hiteSy  and  the  like  from  gangue 
by  means  of  oil,  fatty  acids,  or  otiier  substances  which  have  a  pref- 
erential affinity  for  metalliferous  matter  over  gangue.  The  patentees 
under  a  patent  may  claim  a  reasonable  degree  of  variation  within  the 
terms  of  the  claims  1,  2^  S,  4,  and  12,  in  the  amount  of  oil  to  be  used 
and  the  application  of  their  discorery  in  practice,  and  the  restricting 
of 'the  amount  to  a  fraction  of  1  per  cent  on  the  ore  was  reasonable 
and  lawful.  < 

Mfaierals  Separation  v.  Bstte  &  Superior  Mln.  Co.,  80  Supreme  Ct.  R^k.,  40dp 

p.  407. 

OB£  CONGENTR-OION ^rKFRINGEMENT — PEK  CKXX  Or  OIL  USED. 

The  Sulman,  Picard  &  Ballard  patent  No.  835120  for  process  of 
ore  conc^itration  ia  claims  Nos.  1,  2,  Zj  4^  and  12  has  ^^  fractions  of 
1  per  cent  claims,"  f.nd  extends  to  and  covers  the  use  in  the  process 
of  oil  in  amounts  equal  to  any  fraction  of  1  per  cent  on  the  ore. 

Minerals  Separation  v.  Butte  &  Superior  Min.  Co.,  30  Supreme  Ct.  Rep.,  496, 
p.  487. 
See  Minerals  Separation  v.  Hyde,  207  Federal  956. 

Minerals  Separation  v.  Miami  Copper  Co.,  237  Federal  609. 

Minerals  Separation  r.  Miami  Copper  Co.,  244  Federal  752. 

Minerals  Separation  t.  Hyde;  242  U.  S.  261,  37  Supreme  Ct  Rep.  82. 

Minerate  Bejparation  t.  Bj^  2A&  Federal  577,  250  Federal  241. 

lONEBAL  LANDS — SALE  AND  CONVEYANCE. 
DCED  C02CYKT1NG  MXB7XBAL — ^EXTBNT  OF  RIGHT  CONVEYED. 

A  grantor  by  deed  conveyed  all  his  interest  in  a  certain  described 
tract  of  land  excepting  the  part  or  tract  he  had  previously  sold  by 
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written  contract.  This  grant  was  sufficient  to  convey  the  mineral 
rights  of  the  grantor  in  the  portion  of  the  tract  described  which  he 
had  previously  contracted  to  sell  to  another  but  in  which  he  had 
reserved  the  mineral  rights. 

Morse  v.  Smythe,  255  Federal  981,  p.  982. 

DEED   RESERVING    MINERALS — CONSTRUCTION. 

A  deed  for  certain  described  lands  reserved  and  excepted  there- 
from the  subterranean  oil  and  minerals  and  the  right  to  enter  upon 
the  lands  to  dig,  bore,  or  mine  for  such  minerals,  paying  to  the 
grantees  such  damages  as  they  might  sustain  by  reason  of  such  entry. 
The  grantees  upon  the  same  day  mortgaged  to  the  grantor  the  land 
conveyed  to  secure  the  payment  of  a  note  thereafter  to  become  due. 
Before  the  maturity  of  the  note,  the  grantor  executed  to  the  grantees 
a  quitclaim  deed,  referring  to  the  mortgage  and  reciting  that,  where- 
as the  grantees  are  desirous  of  having  the  land  relieved  from  the 
operation  of  the  mortgage  and  in  consideration  of  the  premises  and 
the  sum  of  $1,  he  "remised,  released,  and  forever  quitclaimed  to 
the  grantees  by  name  the  aforesaid  premises,  and  all  the  right,  title, 
and  interest,  both  in  law  and  in  equity  which  I  have  in  and  to  the 
same."  This  instrument  or  quitclaim  uses  language  necessary  to 
convey  both  the  legal  and  equitable  interest  of  the  owner  and  the 
parties  so  construed  it,  and  this  construction  was  not  challenged  for 
nearly  60  years.  The  grantor  lived  21  years  after  the  execution 
of  this  quitclaim,  and  during  that  period  the  grantees  dealt  with 
the  property  in  all  respects  as  their  own.  Before  the  grantor's 
death  a  purchaser  of  a  part  of  the  land  from  the  grantees  leased  a 
part  of  the  land  for  the  express  purpose  of  drilling,  digging,  boring, 
and  removing  petroleum  oil  and  similar  substances.  Under  these 
circumstances  the  quitclaim  deed  released  not  only  the  mortgage  but 
also  conveyed  the  reserved  mineral  rights. 

MacFaiiand  v.  Walker. Cal.  App. ,  181  Pacific  288,  p.  250. 

DEED    RESERVING    ^IIXERALS — ^EFFECT   AND   EXTENT. 

A  deed  conveyed  to  the  grantee  the  surface  of  certain  described 
lands  as  a  part  of  a  certain  known  addition  under  a  survey,  reserving 
the  coal  and  mineral  rights.  Subsequently  the  grantor  conveyed  to 
another  all  the  residue  of  the  tract  of  land  of  the  designated  addition 
according  to  a  plat  prepared  by  a  certain  named  person,  but  not  to 
include  any  land  in  such  survey  or  addition  theretofore  conveyed. 
Thereafter  the  grantee  of  the  last-described  tract  conveyed  to  a 
coal  company  all  the  coal  and  other  minerals  underlying  the  tract 
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of  land  constituting  the  residue  of  the  tract  as  surveyed.  The  deed 
to  the  grantor  of  the  mineral  rights  by  which  was  conveyed  the 
i-esidue  of  the  tract  in  such  survey  did  not  and  was  not  intended  to 
convey  the  mineral  interest  theretofore  reserved  in  the  tract  of  the 
addition  theretofoi-e  conveyed. 

Byard  CJoal  &  Coke  Co.  V.  Mitchell,  255  Federal  216,  p.  217. 

CONX'EYANCE  BY  WARRANTY  DEED AFTER- ACQUIRED  TITLE ESTOPPEL. 

A  tenant  in  common  sold  and  conveyed  by  warranty  deed  all  the 
minerals,  coal  oiK  rock  carbon,  or  other  oils,  salt  water,  or  any  or 
all  other  valuable  minerals  except  coal,  under  the  lands  of  the  grantor 
as  described.  At  the  time  of  the  execution  of  the  deed  the  grantor 
owned  but  a  one-half  interest  in  the  lands  described,  but  there  was 
an  oral  agreement  from  the  other  tenant  in  common  for  an  exchange 
of  their  several  interests  and  by  which  the  grantor  was  to  acquire 
the  full  title  to  the  land  described  and  a  conveyance  of  the  other 
interest  was  subsequently  made  to  the  grantor  in  the  deed  conveying 
the  mineral  right.  This  subsequent  title  when  acquired  by  deed 
enured  to  the  grantee  in  the  mineral  deed  and  perfected  his  title 
as  against  the  grantor  or  any  subsequent  conveyance  made  by  him. 

Hays  V.  Lackey, Ky. ,  213  Southwestern  205,  p.  206. 

OPTION   CONTRACT  TO  PURCHASE FRAUDUIiENT  DECREE ^ErPECT 

ON  PURCHASER. 

An  option  contract  for  the  purchase  of  mineral  lands  was  obtained 
pending  litigation  over  the  land  but  prior  to  the  judgment.  If  the 
judgment  was  entered  by  agreement  or  was  a  fraud  upon  the  pur-^ 
chaser's  rights  and  was  in  fact  collusive,  it  can  not  prevail  over  what- 
ever rights  the  purchaser  obtained  under  his  option  contract  of 
purchase- 
Crawford  V.  Williams, Ga. ,  99  Southeastern  378,  p,  381. 

LEASE  NOT  A  C0N\'EYANCE. 

A  state  mining  lease  under  the  statute  of  Minnesota  is  not  a  con- 
veyance of  ore  in  place  but  it  is  in  fact  as  it  is  in  form  a  lease  and 
no  more. 

State  V.  Cavour  Min.  Co., Min. ,  173  Northwestern  415. 

Stvle^  r.  Bvans^  9&  Minn.  220,  166  Northwestern  958. 

Boeing  v.  Owsley,  122  Minn.  190,  142  Northwestern  129. 

State  V.  Royal  Mineral  Ass.,  132  Minn.  232,  156  Northwestern  128. 

Von  Baunibach  v.  Sargent  Land  Co.,  242  Federal  503. 

United  States  v.  Blwabik  Mln.  Co.,  247  Federal  116,  p.  124. 
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written  contract.  This  grant  was  sufficient  to  convey  the  mineral 
rights  of  the  grantor  in  the  portion  of  the  tract  described  which  he 
had  previously  contracted  to  sell  to  another  but  in  which  he  had 
reserved  the  mineral  rights. 

Morse  v.  Smythe,  255  Federal  981,  p.  982. 

0 

DEED   RESERVING    MINERALS — CONSTRUCTION. 

A  deed  for  certain  described  lands  reserved  and  excepted  there- 
from the  subterranean  oil  and  minerals  and  the  right  to  enter  upon 
the  lands  to  dig,  bore,  or  mine  for  such  minerals,  paying  to  the 
grantees  such  damages  as  they  might  sustain  by  reason  of  such  entry. 
The  grantees  upon  the  same  day  mortgaged  to  the  grantor  the  land 
conveyed  to  secure  the  payment  of  a  note  thereafter  to  become  due. 
Before  the  maturity  of  the  note,  the  grantor  executed  to  the  grantees 
a  quitclaim  deed,  referring  to  the  mortgage  and  reciting  that,  where- 
as the  grantees  are  desirous  of  having  the  land  relieved  from  the 
operation  of  the  mortgage  and  in  consideration  of  the  premises  and 
the  sum  of  $1,  he  "remised,  released,  and  forever  quitclaimed  to 
the  grantees  by  name  the  aforesaid  premises,  and  all  the  right,  title, 
and  interest,  both  in  law  and  in  equity  which  I  have  in  and  to  the 
same."  This  instrument  or  quitclaim  uses  language  necessary  to 
convey  both  the  legal  and  equitable  interest  of  the  owner  and  the 
parties  so  construed  it,  and  this  construction  was  not  challenged  for 
nearly  60  years*  The  grantor  lived  21  years  after  the  execution 
of  this  quitclaim,  and  during  that  period  the  grantees  dealt  with 
the  property  in  all  respects  as  their  own.  Before  the  grantor's 
death  a  purchaser  of  a  part  of  the  land  from  the  grantees  leased  a 
part  of  the  land  for  the  express  purpose  of  drilling,  digging,  boring, 
and  removing  petroleum  oil  and  similar  substances.  Under  these 
circumstances  the  quitclaim  deed  released  not  only  the  mortgage  but 
also  conveyed  the  reserved  mineral  rights. 

MacFarland  v.  Walker. Cal.  App. ,  181  Pacific  288,  p.  250. 

DEED    RESERVING    MINERALS — ^EFFECT   AND   EXTENT. 

A  deed  conveyed  to  the  grantee  the  surface  of  certain  described 
lands  as  a  part  of  a  certain  known  addition  under  a  survey,  reserving 
the  coal  and  mineral  rights.  Subsequently  the  grantor  conveyed  to 
another  all  the  residue  of  the  tract  of  land  of  the  designated  addition 
according  to  a  plat  prepared  by  a  certain  named  person,  but  not  to 
include  any  land  in  such  survey  or  addition  theretofore  conveyed. 
Thereafter  the  grantee  of  the  last-described  tract  conveyed  to  a 
coal  company  all  the  coal  and  other  minerals  underlying  the  tract 
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of  land  constituting  the  residue  of  the  tract  as  surveyed.  The  deed 
to  the  grantor  of  the  mineral  rights  by  which  was  conveyed  the 
residue  of  the  tract  in  such  survey  did  not  and  was  not  intended  to 
convey  the  mineral  interest  theretofore  reserved  in  the  tract  of  the 
addition  theretofoi-e  conveyed. 

Byard  Coal  &  Coke  Co.  v.  MitcheH,  255  Federal  216,  p.  217. 

CONVEYANCE  BY  WARRANTY  DEED AFTEK-ACQUIRED  TITLE — ^ESTOPPEL. 

A  tenant  in  common  sold  and  conveyed  by  warranty  deed  all  the 
minerals,  coal  oiK  rock  carbon,  or  other  oils,  salt  water,  or  any  or 
all  other  valuable  minerals  except  coal,  imder  the  lands  of  the  grantor 
as  described.  At  the  time  of  the  execution  of  the  deed  the  grantor 
owned  but  a  one-half  interest  in  the  lands  described,  but  there  was 
an  oral  agreement  from  the  other  tenant  in  common  for  an  exchange 
of  their  several  interests  and  by  which  the  grantor  was  to  acquire 
the  full  title  to  the  land  described  and  a  conveyance  of  the  other 
interest  was  subsequently  made  to  the  grantor  in  the  deed  conveying 
the  mineral  right.  This  subsequent  title  when  acquired  by  deed 
enured  to  the  grantee  in  the  mineral  deed  and  perfected  his  title 
as  against  the  grantor  or  any  subsequent  conveyance  made  by  him. 

Hays  V.  Lackey, Ky. ,  213  Southwestern  205,  p.  206. 

OPTION   CONTRACT  TO  PURCHASE FRAUDULENT  DECREE ^EPFECT 

ON  PURCHASER, 

An  option  contract  for  the  purchase  of  mineral  lands  was  obtained 
pending  litigation  over  the  land  but  prior  to  the  judgment.  If  the 
judgment  was  entered  by  agreement  or  was  a  fraud  upon  the  pur- 
chaser's rights  and  was  in  fact  collusive,  it  can  not  prevail  over  what- 
ever rights  the  purchaser  obtained  under  his  option  contract  of 
purchase- 
Crawford  V.  Williams, Ga. ,  99  Southeastern  378,  p.  381. 

LEASE  NOT  A  CONVTEYANCE. 

A  state  mining  lease  under  the  statute  of  Minnesota  is  not  a  con- 
veyance of  ore  in  place  but  it  is  in  fact  as  it  is  in  form  a  lease  and 
no  more. 

8^tate  V.  Cavour  Miik.  Co., Min. ,  173  Northwestern  415. 

Stvle^  T.  Bvans^  99  Minn.  220,  198  Northwestern  958. 

Boeing  V.  Owsley,  122  Minn.  190,  142  Northwestern  129. 

State  V.  Royal  Mineral  Ass.,  132  Minn.  232,  156  Northwestern  128. 

Von  Bannibach  v.  Sargent  Land  Co.,  242  Federal  503. 

United  States  v.  Biwabik  Mln.  Co.,  247  Federal  116,  p.  124. 
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GSANTEB  OF  SUSFACE — ^BBTOPPEL  TO  DSHT  OBANTOB^  XI3XE, 

A  deed  conveyed  to  the  grantee  the  surface  to  a  certain  described 
tract  of  land,  but  reserved  to  the  grantor  the  minerals  therein. 
Under  such  a  deed  the  grantee  and  those  claiming  under  him  are 
estopped  to  deny  the  title  of  the  grantor  and  those  claiming  under 
him  to  the  minerals  so  reserved. 

Morse  V.  Smytlie,  255  Federal  981,  p.  982. 

CONSIDERATION — AGREEMENT  TO  DEVELOP  AND   PAT   ROYALTIES. 

TTie  owner  of  certain  mining  property  conveyed  for  the  U0e  of  the 
grantees  the  mining  property  described  in  the  deed.  The  considera- 
tion of  the  conveyance  was  that  the  grantees  were  to  take  possession 
of  the  mine  for  the  purpose  of  prospecting  and  drilling  the  same  to 
the  satisfaction  of  all  the  parties ;  and  if  minerals  were  discovered  the 
grantees  were  then  to  work  and  pay  a  stipulated  part  of  the  net 
profits  derived  from  the  working  of  the  mine.  The  sole  considera- 
tion for  the  purchase  price  took  the  form  of  a  royalty  resulting  from 
the  working  of  the  mine  and  there  was  an  implied  obligation  on  the 
part  of  the  grantees  to  work  the  mine  to  the  end  that  the  considera- 
tion might  be  paid  and  failing  in  this  the  ^antor  might  have  the 
property  restored  to  himself,  and  under  such  circumstances  the 
grantor  had  the  right  to  have  the  conveyance  forfeited. 

Sledj?e  V.  Stolz, Cal.  App. .  182  Pacinc  340,  p.  344. 

AGREEMENT  TO  DEVELOP — PAYMENT  OF  ROYALTIES ^FORFEITURE. 

The  owner  of  a  mining  claim  conveyed  the  same  by  deed  to  a 
grantee  under  an  agreement  tliat  the  grantee  was  to  perform  the 
assessment  work  and  to  prospect  and  work  the  claim  and  to  pay  the 
grantor  a  certain  specified  per  cent  of  the  net  profits  derived  from 
the  working  of  all  mineral  bearing  earth.  The  sole  consideration 
for  the  deed  was  an  agreement  to  develop  the  mining  claim  and  tiie 
payment  of  royalties.  The  obligation  to  work  the  mine  was  there- 
fore a  condition  of  the  deed  and  on  the  failure  of  the  grantee  to  op- 
erate the  mine  and  a  substantial  breach  of  such  implied  condition  the 
grantor  had  the  right  to  reenter  and  claim  a  forfeiture  of  the  con- 
veyance. 

Sledge  V.  Stolz, Cal.  App. ,  182  Pacific  340,  p.  344. 

PARTITION — SALE — DIVISION  OF  PROCEEDS. 

A  petition  for  partition  of  mineral  land  by  certain  of  the  coowners 
alleged  that  the  minerals  were  not  susceptible  of  division  in  kind 
without  impairing  the  value  of  the  whole  property  and  of  the  com- 
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phmaiifai'  iJMbeceet  tkeneiu.  Under  -tiie  iitat4i.te  of  KeoiUtckj  a  nested 
estate  Ih  aeml  protpeity  jodxktly  owfisd  by  twi»  or  cKure  persons  may  be 
9(^  i)}^  an  <i3sAeT  oi  a  court  of  equity  and  uEider  tlie  code  the  cooi- 
plabuaits  w«re  ^esititjled  to  n  f^ale  of  the  luineral  property  and  a 
diviaiofiof  tiie  proceeds  aocordrng  to  the  respective  rights  of  the  joint 
owners. 

Kentucky  Fluorspar  Co.  v.  Pierce, Ky. ,  1?1S  Soutlrwesteni  i>42.  p.  544. 

STTBFACE  AND  MINEHAXS — OWNEBSHIF  AND  SEVERANCE. 

m 

PARTSTSQVT  OSF  KIK«2&4L.  XSGHTG SAIiE. 

Aa  ^aetnal  ^i^ifiicm  of  a  laifie  can.  rarely  be  maide  i^itlaout  ^oiAg  a 
poaaUe  lAJiBtirB  to  eaeaa  of  the  coteBAats,  and  generally  partition 
proceediiigs  iwHfit  itecuft  in  a  sale  of  tbe  pr<^erty  aaid  .^  divisk^n  of 
the  proceeds.  Bnlt  a  sale  of  a  mine  can  not  be  ordered  in  a,  partkicm 
snit  exQ^t  iii  cases  wlsiere  a  partitkua  would  he  majiifesdy  injurious 
to  ifte  i&terests  of  the  cotenante  Generally,  land  -should  be  parti- 
taaned  in  Jdnd  unless  tike  fMirtitiofi  can  not  be  made  without  pH:e judice 
to  tbe  oivners.  Whene  imnes  ha^e  wot  been  opened  a  partition  of 
landli&yiaig  npom  it  solid  minerals  will  be  deci'^d  unless  the  niineralfi 
are  so  situated  that  a  probable  fair  division  of  them  can  not  be 
made  by  dixridin^  the  surface  of  the  land.  All  things  being  equal  as 
between  a  partition  and  a  sale,  partition  will  be  decreed. 

Kentucky  FZxiBEBpar  Oo.  ir.  Plerop,  ■ Ky- ,  213  -Scmtbwestern  542, 

p.  543. 

tXIAIi  ANB  COAX.  XAXTIMS. 
CONXTITANCE    BEFORE    PATENT — TTTLE — ^ESTOPPEL. 

A  ooal-land  entryman,  after  filing  his  declaratory  statement,  oon- 
veyed  the  land  for  a  valuable  consideration  before  completing  the 
entry.  TTnder  an  agreement  wrfli  tlip  pmrhaBer  he  afterwards  com- 
pleted the  entry,  obtained  a  patent,  and  delivered  it  to  the  purchaser. 
Under  these  facts  the  entryman  was  in  no  position  to  assert  that 
there  was  fraud  or  iUcgality  in  the  proceedings  through  which  he 
acquired  the  patent  and  his  grantee  who  was  iK>t  an  innocent  pur- 
chaser for  value  is  in  no  better  position. 

Ketchum  v.  Pleasant  Valley  Coal  Co.,  257  Federal  274,  p.  276. 

OPTION  TO  PUBCHASB — AOBKEMEaTT  TO  EXTEND CONSIDERATION — BREACH 

BT  VENDOR. 

Tin  ^0«nier  ^f  oettuA  coal  lands  ^ave  to  another  an  option  to  pnr- 
cha.se.  Before  the  expiration  of  the  option  the  vendor  agreed  to  ex- 
^d  the  option  in  consideration  that  the  optionee  report  the  drillii^ 
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made  on  the  land.  Before  the  expiration  of  the  extension  and  before 
the  optionee  had  reported  the  drillings  made  the  vendor  gave  notice 
that  he  would  not  abide  by  the  option.  His  refusal  was  not  based 
upon  any  failure  of  the  optionee  to  perform  the  conditions  stated, 
and  under  these  facts  the  optionee  was  entitled  to  specific  perform- 
ance without  a  strict  compliance  with  the  conditions  on  which  the  ex- 
tension of  the  option  was  made. 

Starr  v.  Crenshaw, Mo. ,  213  Southwestern  811,  p.  815. 

OPTION   TO   PURCHASE   COAL  LANDS CONSIDERATION    FOR  EXTENSION. 

The  owner  of  certain  coal  land  gave  to  another  an  option  to 
purchase  the  same,  the  option  to  extend  to  a  certain  date.  Subse- 
quently the  owner  agreed  to  extend  the  option  for  a  year  on  condition 
the  optionee  give  him  a  certified  report  of  the  drillings  made  upon 
the  coal  lands,  and  that  the  optionee  pay  interest  on  all  deferred  pay- 
ments from  a  certain  date  in  the  event  that  he  exercised  the  option. 
These  conditions  when  substantially  performed  constituted  a  suffi- 
cient consideration  for  the  extension  of  the  option,  and  the  owner 
could  not  then  withdraw  the  option  before  the  expiration  of  the 
extended  time. 

Starr  v.  Crenshaw, Mo. ,  213  Southwestern  811,  p.  814. 

RIGHT    TO    MINE EASEMENT FAILURE    TO    EXERCISE. 

There  may  be  an  extinguishment  of  an  easement  to  mine  coal  in 
place  by  an  actual  abandonment  continuing  for  upward  of  33  years. 

McClure  v.  Monongahela   Southern   Land  Co.,  Pa.  ,   107  AtlaDtic 

386,  p.  387. 

EASEMENT  TO  3kIlNE  COAL   NOT  REVIVED  ON   SEPARATION    OF  ESTATES. 

Where  an  easement  to  mine  and  remove  coal  in  place  had  been 
abandoned  by  the  original  owner  of  the  right,  the  subsequent  sepa- 
ration of  the  ownership  of  the  estates  did  not  revive  the  easement  pre- 
viously extinguished. 

Mcl^lure  v.  Monongahela   Southern  Land  Co.,  Pa.  ,  107  Atlantic 

386,  p.  388. 

UNION    OF   DOMINANT   AND   SERVIENT   ESTATES — EXTINGUISH- 
MENT OF  EASEMENT. 

The  merger  of  a  dominant  and  servient  estates  extinguishes  an 
easement  to  mine  and  remove  coal  in  place. 

McClure  v.   Monongahela   Southern  Land  Co.,  Pa.  ,  107  Atlantic 

386,  p.  388. 
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OIIi   ANB   OIIi   LANDS. 
NATURE   or   OIL   AND    GAS. 

The  fact  that  oil  and  gas  are  vagrant  and  transitory  in  their 
nature  does  not  prevent  them  from  adhering  to  and  becoming  part 
of  the  land  while  passing  from  one  tract  to  another.  Oil  and  gas 
while  in  a  tract  of  land  are  a  part  thereof  and  belong  to  thef  owner 
of  the  land  until  they  escape  therefrom,  but  if  brought  to  the  sur- 
face and  reduced  to  possession  before  such  escape,  they  become  the 
personal  property  of  the  owner  of  the  land.- 

Kimbley  v.  Luckey, Okla. ,  179  Pacific  928,  p.  931. 

PREVENTION    OF    WASTE — AUTHORITT   OF    CHIEF    MINE    INSPECTOR. 

The  constitution  of  Oklahoma  does  not  expressly  or  by  necessary 
implication  confer  upon  the  chief  mine  inspector  jurisdiction  to  en- 
force the  act  of  1915  (Session  Laws,  1915,  Chs.  25  and  197),  enacted 
to  conserve  and  prevent  the  waste  of  crude  oil  and  natural  gas  and 
to  regulate  the  equitable  taking  of  oil  and  gas  from  a  common  source 
of  supply  and  the  equitable  purchase  of  natural  gas  by  common  pur- 
chasers thereof.  The  constitution  does  not  impose  any  duties  in  rela- 
tion to  either  of  such  acts  to  be  performed  exclusively  by  the  chief 
mine  inspector. 

Love  V.  Boy<l, Okla. ,  180  Pacific  705,  p.  708. 

CONTRACT  OF  SALE ^SPECIFIC  PERFORMANCE — DEED  OF  CORPORATION. 

A  vendee  under  a  contract  for  the  purchase  of  oil  and  gas  lands 
brought  suit  for  specific  performance.  In  order  to  justify  the  ap- 
pointment of  a  special  receiver  for  the  purpose  of  operating  an  oil 
well  on  the  property  the  plaintiff  must  show  a  clear  right  to  the 
property  itself.  But  the  proof  is  sufficient  where  the  conveyance  was 
by  the  deed  of  a  corporation  executed  and  delivered  by  its  president 
and  secretary  in  due  form,  as  it  will  be  presumed  that  the  officers  had 
authority  to  execute  the  deed. 

Lawrence  v.  Montgomery  Gas  Co.,  — ^  W.  Va.,  ,  9d  Southeastern  496, 

p.  499. 

CONVEYANCE    OF    PART    OF   LEASED   LANDS. 

An  oil  lease  covering  a  tract  of  land  extended  its  conditions  and 
agreements  to  the  "heirs,  executors,  administrators,  successors,  and 
assigns  of  both  parties.''  This  implied  that  the  leased  lands  might 
be  subdivided.  On  the  purchase  of  a  portion  of  the  leased  premises 
by  a  third  person  before  the  production  of  oil  or  gas  thereon,  each 
owner  was  entitled  to  the  profits  and  iroyalties  arising  and  accruing 

144401  *— 20— Bull.  183 B 
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from  the  dil  and  gas  prodiieecl  on  his  tract  free  of  any  claim  or  de- 
mand of  the  others. 

Kimbley  v.  Liickey, Okla. ,  179  Pacific  028,  p.  931. 

SAJUE COXTBTANCB  WITH  WARKANTY— ETFECT  ON  OU*  AND  GAS, 

The  statute  of  CMahoma  (Revised  Laws,  Sea  1162),  provides 
that  a  warranty  deed  made  in  substantial  complianee  with  the  stat- 
ute shall  convey  to  the  grantee  the  whole  interest  of  the  grantor  in 
the  premises  described  and  this  includes  the  riglit  to  oil  and  nat- 
ural gas  that  may  be  found  underneath  the  premises  granted  or  by 
drilling  thereunder. 

Kimbley  v.  Luckey, Okla. ^  179  Pacific  928,  p.  93a 

^UKCHASB — ^INAENETQUACT  OP  FHICE — ^XIMK  FOR  FIXING  VAIrDX* 

The  proper  time  for  judging  of  the  value  of  land  as  to  the  inadeqoacy 
oi  the  priee  to  be  paid  was  when  tbe  piurehasw  or  lender  was  con- 
sidering whether  t6>  invest  hin  mcmey,  and  not  after  it  had  acquired 
a  value  of  $100t^00  aa  a  result  of  tlse  discovery  of  oiL 

Bstler  V.  SfaFStan,  145  La. ,  81  Boatberw  T49',  p.  TIEL 

RESERVATION  OF  OIL — IMPLIED  COVENANT  TO  DE\'EL0F. 

A  contract  was  entered  into  by  which  the  contractor  was  to  obtain 
title  in  hi»  name  to  1,600  acres  of  land  within  a  certain  secticm,  title 
to  remain  in  the  contractor  until  the  contract  was  completely  per- 
formed. When  title  was  obtained  the  contractor  agreed  to  execute 
and  deliver  to  the  contractee  an  oil  and  gas  lease  on  500  acres  of 
the  land  for  a  period  of  fifteen  years  or  so  long  as  oil  or  gas  was 
produced  from  the  premises.  Other  contracts  were  entered  into 
and  conveyances  made  by  which  the  title  to  the  land  was  more  or 
less  involved.  By  a  subsequent  contract  for  the  purpose  of  adjusting 
the  respective  rights  of  the  parties  in  the  land  and  to  enable  the 
original  contractor  to  obtain  a  merchantable  title  to  the  fee,  the 
original  coaatraetee  made  certain  conveyances  b«it  reserved  h^  fifteen 
years  the  oil  and  gas  under  the  lands  purchased.  The  primary 
purpose  of  this,  reservation  was  not  the  payment  to  the  contractor  of 
royalties  from  oil  and  gas  to  be  found  thereon  but  to  adjust  the  re- 
^ective  rights  of  the  parties  in  the  land,  and  there  waa  therefore  no 
implied  covenant  to  develop  the  premises  within  a  reasonable  time, 
as  production  and  imyment  of  royalties  were  not  the  moving  con- 
siderations for  the  making,  of  the  contracts 

Kroeger  ▼.  MartUi,  ■ Okla.  »  180  Pacific  965^  p.  957. 


PARIXXIO^ J£IjOWAXCS  FOa  ISCEBOVEMEJCf TS  FOB.  PBOOIXCTIOK  OF  OKi. 

In.  aji  actioa  b;  cotcnants  for  the  partition  of  land  su&j[<^t  to  an 
oil  lease,  tlie  cotenant  in  possession  must  account  for  t&e  value  of 
oil  produ£edV  and  market^  from  tlie  premises;  but  the  fair  value 
of  the  necessary  and  proper  permanent  and  lasting  improvements 
placed  upon  the  land  to  develop  ft  for  oil  by  the  tenant  in  possession 
mtrst  be  arBfowed  to  him  frtinr  the  twaSh  aarisnig'  from^  royalties  of  the 
oil  sold  from  the  entire  property. 

MiUer  v.  Poweuah IB^. ,  212  S^a&woHera  45S^  pc  466^ 

PlWJtn'  ITNRRK  TUXAS'  WTA'TtrFH WE7HVET. 

Tlie  skxtsatB  of  Tcner  ^Gknend  Laws.  1^^  chsp.  l%&)  mdhtmB^ 
the  trod  eoioBusskMittr  to<  lasue  pcsmais  tk».  proapost  ioE  oiiL  and  gas 
npem  ^assipejted  laai^''  Whera*  an  apyiiealioa  was  made  iaat  &  per- 
ust  as  to  a  c^rtam  desi^ioaled  ^ ea  aiBi  the  kotd  caiBnyxasiGSiar  eausad 
the  asrca  to  W  surveyed,  but  the  applicant  foiled  to^  con^leie  hos  sp^ 
plkaAioii^  a  secKtd  pcxi&iii  oir  propear*  appCksatitta  for  the  same  lands 
niay  be  issuadf  wkliout  a  lamrvqTr  >^  ^^^  ]md»  wsre  Obett  '^  aurv^ed 
laoda  '^  withiai  the  meaning^  of  the  statota.  Uadtr  tluese-  lacts  a  third 
applicant  could  not  compel  the  land  commissioner  hj  Baaadaiaus  toi 
isBRB  lokLm.  a  pttraak  on  tlie  same  area.. 

Sibley  V.  Roblson, Tex.  Civ.  App.  - — ^  212  Soutliwesteni  932,  p.  933. 

PBOMISE.  TO   PBOSPECT SUILVEYIiD  LANDS^ 

On  an  applicaticun  for  a  permit  under  the  act  of  1913  to  prospect 
foff^  oil  and  gaa  upon  land  belonging  to  the  State  the  area  was  kiw- 
fully  smrveyed  and  the  field  notes  duly  filed  in  the*  Land  Office^  but 
no  permit  was  issued  at  the  tiise.  SnbseqjLieatly  an  application  wa» 
madft  and  the  area  was  treated  aa  surveyed  land  within  the  meaning 
of  the  statuta.  A  resorvey  of  the  area  was  not  required,  and,  a^  the 
permit  was  lawluUy  issued  and  waa  fiied,  the  lasxd  commissioner  could 
not  be  compefied  by  mandamus  to  issue  another  permk  on  the  same 
surveyed  area. 

Sibley  V.  Roblson, Tex.  Cbr..  Apfii ,.  212  Soutlwesteru.  932,.  ^i  933. 

fM  Mcapng  faom  a  pipe'  lin«  fl^wisd  orer  the  eownpIamaRt's'  lands, 
dastpvpini^  tbe-  grass  and  vejgeMiioR  and  IkiYlmg  his-  Ffvv  stoefe.  The 
e vEdtenec  s&OBa«d  aw  mjvstj  H^  the  preAmeHs  ei  the  soH  bjr  a  c€Mitii«iing:- 
abatable  nnaaa^e  and  ARnafBS  aan  be^  t^covered  mij  to»  the'  date  ol 
tha  addoQi,  as  the  pvesuEi&^»tiBNi  laibat  tib»  cause^  jporodiRBzng  the  injury 
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will  be  removed  i)y  an  abatement  of  the  nuisance.  If  the  nuisance 
is  not  abated,  it  is  continuous,  resulting  in  damages,  is  a  new  and 
separate  injury,  which  gives  rise  to  a  new  cause  of  action  and  suc- 
cessive actions  may  be  maintained  so  long  as  the  nuisance  is  per- 
mitted* The  measure  of  damages  in  such  an  action  is  the  deprecia- 
tion in  the  rental  value  of  the  real  estate  affected. 

ladiana  Pipe  Line  Co.  v.  Christensen.  Ind.  ,  123  Northeastern  789, 

p.  790. 

Olli — ^DAMAOES  FOR  INJURIES — SINGL£  ACTION. 

In  an  action  by  a  landowner  for  damages  resulting  from  his  land 
being  flooded  with  oil  that  escaped  from  a  pipe  line,  the  evidence 
showed  that  crude  oil  has  a  harmful  effect  on  certain  things  and  that 
it  will  kill  vegetation;  that  the  crops  growing  on  the  land  were 
injured  and  that  stock  of  the  landowner  was  injured  and  some  killed 
as  a  result  of  oil  swallowed  in  eating  grass  and  drinking  water.  In 
such  an  action  the  recovery  must  be  limited  to  damages  resulting 
to  the  land  from  the  oil  permitted  to  flow  thereon  prior  to  the  com- 
mencement of  the  action,  and  the  entire  damages  must  be  recovered 
in  a  single  action,  as  the  wrongful  act  could  not  be  treated  as  a  con- 
tinuing nuisance. 

Indiana  Pipe  Line  Co.  v.  Christensen,  — ^  Ind.  ,  123  Northeastern  789, 

p.  793. 

OIL   INSPECTION. 

AUTHORITY  TO  ADMINISTER  INSPECTTION   I-AW. 

The  authority  and  duties  in  reference  to  the  inspection  of  oils 
and  liquid  products  of  petroleum  manufactured  or  offered  for  sale 
for  illuminating,  heating,  and  power  purposes,  the  conservation  of 
oil  and  gas,  drilling  and  operating  oil  and  gas  wells,  and  plugging 
abandoned  wells,  are,  under  the  act  of  1917  (Session  Laws,  1917, 
eh.  207),  under  the  jurisdiction  and  supervision  of  the  Corporation 
Commission  and  the  duly  appointed  and  acting  oil  and  gas  conserva- 
tion agent  in  charge  of  the  oil  and  gas  department  of  the  Commis- 
sion. 

Ix)ve  V.  Boyle, Okla. ,  180  Pacific  705,  p.  709. 

INSPECTION  AND  TEST — STATUTE  REOULATINQ. 

Section  2505  (Iowa  Code  Supp.  1913),  fixes  100  degrees  flash  test 
as  the  standard  for  illuminating  oil.  Section  2508  of  the  same  statute 
fixes  the  standard  at  105  degrees  thus  making  a  clear  conflict  between 
the  provisions  of  the  two  sections.  The^e  sections  were  carried  into 
the  code  supplement  from  prior  statutes  iMiteAeael trf  IMl  amended 
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section  2505  by  striking  out  the  test  figures  105  degrees  and  inserting 
in  lien  thereof  the  figures  100  degrees.  Section  2505  is  therefore  the 
later  enactment  and  must  control  and  an  inspector  is  required  to 
approve  and  so  brand  oil  meeting  the  lOO-degree  test.  The  brand 
of  approval  has  no  function  except  as  a  declaration  that  the  oil  met 
the  legal  standard. 

Way  V.  S.  L.  Collins  Oil  Co., Iowa ,  173  Northwestern  20,  p.  22. 

STATE  INSPECTION  LAWS — CONSTRUCTION  AND  VALIDITT. 

A  State  may  pass  proper  inspection  laws  for  oils  brought  into  its 
borders  in  interstate  commerce.  But  a  State  may  not  impose  burdens 
upon  interstate  commerce  in  the  matter  of  oil  inspection. 

Standard  Oil  Co.  v  Graves, Wash. ,  89  Supreme  Ct  Rep.  320,  p.  821. 

STATE  LAWS CONSTRUCTION  AND  VALIDITT. 

The  Washington  oil  inspection  law  (Laws,  1905,  p.  810)  and  the 
amendatory  acts  authorized  an  inspection  of  all  oils  and  other  vola- 
tile products  of  petroleum  shipped  into  that  State  by  a  State  officer 
and  provided  a  schedule  of  fees  to  be  paid  for  the  inspection.  Under 
this  act  from  1905  to  1914  the  receipts  from  the  inspection  of  oil 
shipped  into  the  State  amounted  to  $335,776.30.  The  total  cost  of 
the  inspection  was  $80,103.37,  leaving  a  net  revenue  to  the  State  over 
and  above  the  expenses  of  administering  the  act  during  such  years 
of  $265,672.93.  A  State  can  not  impose  burdens  upon  interstate  com- 
merce, and  if  the  inspection  fees  imposed  are  disproportionate  to  the 
services  rendered,  or  if  they  include  the  cost  of  something  beyond 
legitimate  inspection  to  determine  the  quality  and  condition  of  oil, 
the  act  must  be  declared  void,  because  such  costs  by  necessary  opera- 
tion obstruct  the  freedom  of  commerce  among  the  States.  The  in- 
spection fees  required  by  the  act  to  be  paid  before  an  importer  could 
sell  his  importation,  as  shown  by  the  revenue  yidded,  were  grossly  in 
excess  of  the  cost  of  inspection  and  to  the  extent  to  make  the  act  in 
conflict  with  the  Federal  Constitution. 

Standard  Oil  Co.  v.  Graves, Wash. ,  39  Supreme  Ct.  Rep.  320,  p.  321. 

See  Pure  OU  Co.  v.  Minnesota,  248  U.  S.  158,  39  Supreme  Ct.  Rep.  35. 

General  OU  Co.  t.  Crane,  200  U.  S.  211,  28  Supreme  Ct  Rep.  475. 

Bartels-Nortliem  Oil  Co.  v.  Jackman,  20  N.  Dak.  236,  150  Northwestern 

576. 
Castle  V.  Mason,  01  Ohio  State  296,  110  Northeastern  463. 

CORPORATION    COMMISSION — POWERS   AND    DUTIES. 

There  is  nothing  in  the  constitution  of  Oklahoma  requiring  that 
the  duties  imposed  on  the  Corporation  Commission  by  the  act  of  1015 
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(jSesdoa  Laws  1915,  Chicks.  25  and  197) ,  shouJdi  be.  porlcomed  by 
tbd  chief  mme  inepector  and  thaie  is  nothing  therein  whick  limits 
the  power  of  the  k^slature  to  transfer  the  other  duties  originally 
imposed  by  statute  on  the  office  of  inspector  of  mines^  oil  and  ga^ 
to  some  agency  of  the  State. 
Love  V.  Boyle, Okla. ,  180  Pacific  705,  p.  711. 

TRANSrER  OF  AUTHORITY  AND  DUTY, 

The  constitrrtion  of  Oklahoma  (Art.  25,  Soc.  18) ,  imposed  the  duties 
of  territorial  oil  inspector  on  the  chief  mine  inspector  only  until 
otherwise  prorided  by  law.  There  is  no  express  or  implied  consti- 
tutional  limitation  on  the  power  at  the  legfelatnre  to  take  from  the 
chief  mine  inspectror  and  transfer  to  some  other  officer  or  department 
the  ]Brisi£ctzoH  and  dnty  to  iaspect  oils  and  other  liquid  products  of 
petroleum  known  as  burning  oil  or  kerosene  or  gasoline  manufac- 
tured or  offered  for  sale  for  illuminating,  heating,  and  power  pur- 
poses;. 

Love  V.  Borle, Okla* ^  180  Pacific  TOf^,  p.  IW. 

SUFEBYISOR  OF  OIL  JSiSVWCnOX — AFfOilTrXSNT. 

The  Legislature  of  Indiana  has  power  to  create  the  office  of  State 
supervisor  of  oil  inspection  and  a  person  duly  appointed  and  in  pos- 
session of  the  office  is  entitled  to  enjoin  another  person  from  inter- 
fering with  the  duties  of  the  office  until  such  perscm  has  established 
his  title  in  an  action  at  law. 

FeULer  v.  CaldweU^ Ind. ^  123  Nortbeasterm  794,  p.  79a 

INSPECnOTT  AXD  CONTROL — TRAKTSFEK  TO  CORPORATIOX  COariflSSIOX. 

The  statizte  of  Oklahoma  (Session  Laws  IQdiT,  p.  385),.  takes  the 
ji»risdi(^on  and  duty  to  inspect  oil  and  liqmd  products  of  petroleum 
from  the  chief  mine  inapoctor  and  eonfeirs  that  power  iqpon  the 
Carpioration  ComaiiamML  The  comsnobasioiL.  with  the  approval  id 
the^vernor,  was  authorized  to  sppointdi  iaspectoits  to  p»f<>m 
the  duties  of  inspection.  The  act  authorizes  the  Corporation  Com- 
mission to  eieate  aad  estafalisli  an  oil  and  gas  d^artment  uskdei;  its 
jurisdiction  and  snpanrinoBy  with  the  eonsent  oif  the  goracaor,  to 
appoint  a  chief  oil  and  gas  conservation  agent  who  shall  have  charge 
of  the  oil  and  gas  department.  The  authority  theretofore  conferred 
upon  other  departments  in  reference  to  the  conservation  of  oil  and 
gas  and  control  and  c^ratioa  of  oil  and  ga&  wells,  and  the  construc- 
tion and  regulation  of  oil  and  gas  pipe  lines  was  conferred  exclu- 
sively upon  the  Corpooration  Coiamission.  The  daty  of  su|»»rvisisg 
aikd  phiggKnif  dry  and  abaiBdoned  oil  vod  gi^  w^s  was  takett  ixom 
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the  ebief  mine  inspector  and  given  to  the  Corporation  Commission 
under  regulations  to  be  made  by  it^ 

Love  T.  Boyle, Okla. ,  180  PacUlc  705,  p.  TOT. 

INSPECTION — ^PROOF   OF  TEST. 

In  an  action  by  a  wife  against  a  dealer  in  kerosene  for  damages  for 
injuries  caused  by  an  explosion  of  kerosene  proof  of  tests  made  by  a 
competent  person  is  admissible  and  it  was  competent  to  prove  that 
the  husband  of  the  injured  plaintiff  furnished  the  sample  of  the 
kerosene  to  be  tested  and  informed  the  person  making  the  test  that  it 
was  from  the  same  stock  or  can  as  was  the  kerosene  that  exploded. 

Way  V.  8.  L,  CoUins  OU  Co.,  Iowa ,  173  Northwestern  2D»  p.  22.  . 

NATUBAL   QAS. 
DUTY   TO    SUPPLT    GAS — ^PAYMENT    IN    ADVANCE — REGULATIONS. 

A  natural  gas  company  supplying  the  citizens  of  a  city  or  district 
with  gas  was  required  *lo  supply  all  patrons  without  partiality  or 
discrimination  and  may  enforce  a  regulation  requiring  payments  in 
advance  in  reasonable  amounts  or  require  deposits  of  security.  The 
general  rule  is  that  public  service  corporations  furnishing  gas  or 
other  public  service  may  require  that  charges  shall  be  paid  for  a 
reasonable  term  in  advance. 

CoUins  V.  Miami  County  Gas  Co., Kan.  ,  180  Pacific  769,  p.  770. 

CONTRACTS  TO  SUPPLY CATTCEUjATION   PROCURED  BY  FRAUD ^LIABBLU'Y. 

A  natural-gas  company  entered  into  a  contract  with  a  roofing-tile 
manufacturer  by  which  it  agreed  to  supply  the  manufacturer  with 
gas  for  all  purposes  in  the  operation  of  his  plant  at  B  cents  a  thou- 
sand cubic  feet  for  a  stated  term  and  4  cents  for  an  additional  term. 
After  supplying  the  gas  under  its  contract  for  something  over  two 
years  the  company  entered  into  a  conspiracy  with  another  natural-gas 
ccMnpany  to  fraudulently  represent  to  the  manufacturer,  in  order  to 
induce  him  to  cancel  the  contract,  tiiat  the  supply  of  gas  had  failed, 
thereby  inducing  the  signing  of  a  new  contract  at  7  cents  per  thou- 
sand cubic  feet  subject  to  cancellation  on-  30  days'  notice.  While 
operating  under  this  second  contract  the- supply  of  gas  was  inten- 
tionally kept  inadequate  by  the  company  fraudulently  keeping  in 
the  supply  line  a  cock  partly  closed,  the  scheme  being  to  compel  the 
manufacturer  to  pay  the  domestic  rate  of  20  cents  a  thousand.  The 
manufacturer,  in  order  to  obtain  gas  for  his  factory,  was  finally 
compelled  to  pay  the  domestic  rate  of  twenty  cents  per  thousand 
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cubic  feet.  On  the  discovery  of  the  fraud  in  an  action  for  damages 
by  the  manufacturer,  the  gas  company  was  held  liable  for  the  dif- 
ferences between  the  original  contract  price  and  the  amounts  paid 
by  the  manufacturer  under  the  two  subsequent  contracts  procured 
by  reason  of  the  fraud. 

Ludowici-Celaclon  Co.  v.  Coffeyville  Gas  &  Fuel  Co., Kan. ,  180  Pa- 
cific 190,  p.  191. 

WASTE  PRE%T:NTEI>— STATUTORY  REGULATIONS, 

The  Act  of  1915  (Session  Laws  1915,  p.  398),  makes  unlawful  the 
production  of  natural  gas  in  such  manner  and  under  such  conditions 
as  to  constitute  waste,  defines  waste,  and  provides  that  when  natural 
gas  in  commercial  quantities,  or  gas  bearing  stratum  known  to  con- 
tain natural  gas  in  such  quantities  is  encountered  in  a  well,  it  shall  be 
confined  to  the  original  stratum  until  it  can  be  produced  and  utilized 
without  waste,  and  all  such  strata  shall  be  adequately  protected 
from  infiltrating  water.  The  act  regulates  the  taking  of  natural  gas 
when  the  supply  is  in  excess  of  market  demands  and  purchasers  of 
such  gas  are  prohibited  from  discriminating  in  favor  of  one  producer 
against  another  or  in  favor  of  one  source  of  supply  as  against  an- 
other. The  Corporation  Commission  is  given  authority  and  power 
to  conduct  hearings  and  make  regulations  for  the  prevention  of  the 
waste  of  natural  gas.  The  act  provides  that  nothing  therein  con- 
tained shall  interfere  with  any  duties  imposed  by  law  on  the  chief 
mine  inspector. 

Ix)ve  V.  Boyle, Okla. ,  180  Pacific  705,  p.  707. 

INSTALLMENT  OF   METERS DEPOSIT  OF   SECURITY — DISCRIMINATION. 

A  natural  gas  company  may  establish  and  enforce  a  rule  requiring 
all  persons  who  desire  to  have  a  gas  meter  installed  to  deposit  a 
reasonable  amount  for  the  instalment  of  the  meter.  The  fact  that  a 
deposit  had  not  been  required  of  pei*sons  who  had  meters  installed 
and  their  premises  connected  with  the  pipe  lines  previously  to  the 
time  the  rule  was  established  and  enforced  does  not  render  the  appli- 
cation of  the  rule  discriminatory. 

CoUins  V.  Miami  County  Gns  Co., Kan. ,  180  Pacific  769,  p.  770. 

ODORLESS    GAS JUDICIAL   KNOWLEDGE. 

A  court  can  take  judicial  notice  of  the  common  fact  that  natural 
gas  in  a  certain  field  has  been  considered  to  have  no  odor. 

Hahn  v.  Southwestern  Gas  Co.,  145  T-a. ,  82  Southern  199,  p.  201. 
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INTERSTATE  COMMERCE. 

The  transportation  of  natural  gas  from  one  state  to  another  is 
interstate  commerce. 

West  Virginia  &  Maryland  Gas  Co.  v.  Towers,  Md.  ,  106  Atlantic 

265,  p.  267. 
See  West  ▼.  Kansas  Natural  Gas  Co.,  221  U.  S.  229,  35  L.  R.  A,  (N.  S.)  1193. 

NATURAL  GAS — LOCAL  REGULATION— ORIGINAL  PACKAGE  DOCTRINE. 

Natural  gas  can  not  be  said  to  be  the  subject  of  interstate  com- 
merce SO  as  to  prevent  regulation  by  state  laws  where  it  is  trans- 
ported from  one  state  to  another  in  a  high-pressure  pipe  line  and 
where  before  reaching  the  consumers  the  pressure  is  reduced  by 
regulators  and  it  is  carried  through  the  streets  of  a  town  or  city 
in  low-pressure  lines  and  the  pressure  is  again  reduced  before  it 
enters  the  private  service  lines  of  the  consumers.  Under  such  cir- 
cumstances the  ^  original  package  "  doctrine  can  not  apply. 

West  A^'lrglnla  &  Maryland  Gas  Co.  v.  Towers,  Md.  ,  106  Atlantic 

265,  p.  268. 
See  State  v.  Flannelly,  96  Kans.  872,  152  Padflc  22. 

Pennsylvania  Gas.  Co.  In  re»  184  App.  Dlv.  556, 172  New  York  Supp.  1028. 

Landon  v.  Pablic  UtiUties  Comni.  of  Kansas,  242  Federal  658. 

Landon  v.  Public  Utilities  Comm.,  etc.,  249  U.  S.  236. 

ohi  and  qab  wells. 

CONTRACT  FOR  DRIIXING— COMPLIANCE   WITH   CONDITIONS WRIGHTS   AND 

LIABILITIES. 

A  driller  by  a  contract  was  to  drill  an  oil  well  2,000  feet  deep  for  a 
certain  stated  compensation  and  on  failure  to  do  so  he  should  be  en- 
titled to  no  compensation.  The  work  was  to  be  done  in  a  good  work- 
manlike manner  and  there  should  be  a  ^^good,  clean  hole  to  the 
stated  depth.''  The  landowner  was  to  furnish  and  deliver  at  the 
well  site  aU  pipmg  necessary  for  the  completion  of  the  well.  During 
the  process  of  drilling  there  was  a  cave^in  in  the  well  and  this  cave- 
in  could  have  been  protected  by  the  use  of  smaller  pipe  than  that  used 
and  the  reduction  in  the  size  of  the  hole.  The  landowner  refused 
to  furnish  the  smaller  piping  and  refused  to  permit  the  reduction  of 
the  hole.  There  was  nothing  to  show  that  this  cave-in  was  the  cause 
of  the  inability  to  finish  the  well ;  but  the  failure  to  complete  the  well 
and  make  a  good,  clean  hole  was  due  to  the  fact  that  a  piece  of  pipe 
was  stuck  in  the  well  and  could  not  be  passed  and  the  cave-in  was  be- 
low th^  pipe  that  obstructed  the  well.  The  landowner  was  justified 
Hnder  the  contract  in  refusing  to  furnish  a  smaller  pipe,  thereby  re- 
ducing the  size  of  the  hole,  and  his  alleged  failure  to  furnish  pipe 
being  in  no  way  responsible  for  the  driller's  failure  to  furnish  a 
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good,  clean  hole  did  not  make  him  liable  to  pay  the  agreed  compen- 
sation. 

Bain  V.  W  hlte,  256  Federal  428,  p.  438. 

CX)NTRACT  TO  DBUL — ^'  GOOD,  CLEAN  HOI-E.'' 

A  contract  to  drill  an  oil  well  provided  that  it  snould  be  com- 
pleted to  the  depth  of  2,000  feet  and  "  shall  be  a  good,  clean  hole." 
When  the  well  reached  the  contracted  depth  a  piece  of  pipe  had 
been  left  in  such  condition  that  either  the  withdrawal  of  the  drill 
stem  or  the  mere  lapse  of  a  short  period  of  time  would  result  in  the 
hole  being  obstructed  by  the  pipe.  By^  a  "  good,  clean  hole  "  is  not 
to  be  understood  one  which  is  free  from  mud,  but  one  which  is  free 
from  those  things  the  presence  of  which  would  render  the  hole  in- 
capable of  the  uses  for  which  it  was  designated.  Under  these  cir- 
cumstances when  the  well  was  tendered  by  the  driller  for  measure- 
ment the  conditions  were  such  that  it  did  not  meet  the  requirements 
of  the  contract. 

Bain  v.  White,  256  Federal  428,  p.  432. 

CONTRACT  TO  DBILL — BR£ACH — ^RIGHT  TO  DRILL  NEW  WELL. 

A  driller  by  contract  was  to  drill  an  oil  well  2,000  feet  deep  and  to 
furnish  the  landowner  a  good,  clean  hole  for  a  stipulated  considera- 
tion, but  on  failure  to  do  so  was  to  receive  no  compensation.  The 
contract  gave  the  driller  an  option  to  use  an  incompleted  well  drilled 
to  two-thirds  of  the  depth  but  abandoned  because  of  obstacles  that 
could  not  be  overcome.  Under  the  contract  the  landowner  was  to 
furnish  at  the  well  all  piping  necessary  for  the  completion  of  the 
well.  The  driller  exercised  his  option  to  use  the  old  well  and  did 
drill  to  the  required  depth  but  could  not  furnish  a  ^  good,  clean  hole." 
After  much  delay  and  after  more  than  18  months  after  the  signing 
of  the  contract  the  driller  offered  to  construct  a  new  hole  and  com- 
plete a  well  as  required  by  the  contract  The  landowner  consented  to 
the  driller  making  a  new  hole  but  refused  to  furnish  pipe  for  the 
same.  Having  furnished  pipe  for  the  well  that  was  drilled,  and  on 
the  failure  of  the  driller  to  complete  it  according  to  contract,  he 
could  not  be  compelled  to  furnish  pipe  for  a  second  well  and  on  fail- 
ure to  do  so  to  be  made  liable  for  the  drilling  of  the  unfinished  welL 

Bain  v.  White,  256  Federal  428,  p.  435. 
CONTRACT      TO      BORE      OIL      WELLS— CONSIDERATION — EXTRA       WORK — 

LiABiLrrr. 

An  oil-well  driller  undertook  to  drill  an  oil  well  to  a  depth  of  2,800 
feet  at  $2  a  foot.    Under  the  contract  and  by  direction  of  the  com- 


pany  the  weUr  wafi-  df iUed  to.  a  depUi.  of  3^00  feet  and.  the  drilling 
abandoned.  The  driller  was  to  furnish  everything  necessary  to  drill 
aoid  compliete  Vbm  yaJL  eacept  tW  ris^  imiy  water^  aoid  cafiiBfp  amd 
TMlirnawiPi'i>.  Ibi  an.  actioa  1^  ike  driller  tc^ reeover  oni  tine  eontnract 
he  was  heUi  csttiilefik  to  raeo^eir  Idi?  I»  days'  iuidiiNe«nidnig  puar* 
»nai^  !»  uk  ookindft  acTcunaftt  for  whick  thtt*  ceotpaAy  had  agreed  to^ 
paey  SSQi  a  dsy. 

W«lvw1»n  V.  pndeirado*lla]*per  BmposioF  CHT  ft  Ga»  Co*,  Kaii.  ^  1SCI. 

Psffifle  192:. 

CON  TRACT   TO.   DKUL   WELXc — :ib&ANBOXM£NT    BY    OWXXS — T.TARTTWTIT, 

An  oil- well  driller  agreed  with  a  landowner  to  bore  a  well  for  the 
purpoee  of  obtaining  petroleum,  natural  oil,  or  ga&.  lie  was  to  re- 
cedve  $1,000  for  the  JSrst  600  feet  and$l  per  foot  for  any  deptli  therc- 
aflep  not  to  exceed  1,600  feet^  The  landowner  reserved  the  right  to 
stop  the  boring  and  accept  the  well  as  completed  at  any  time  if  water 
was  found.  The  payments  were  not  to  be  made  until  the  well  was 
cleaned  out  and  the  prescribed  casing  put  in ;  But  if  the  well  was 
not  accepted  by  the  landowner  at  any  point  and  if  he  should  aban- 
don it  entirely  the  driller  was  to  draw  the  casing  and  plug  the  well 
and  payment  should  then  be  made.  Under  this  contract  the  land- 
owner had  the  right  to  accept  or  reject  the  well  at  any  depth  and  if 
accepted  it  was  the  driller's  duty  to  put  in  casing,  or  if  abandoned  it 
was  his  duty  to  draw  the  casing  and  phigthe  well.  The  contract  did 
not  give  the  landowner  the  right  to  partially  abandon  the  well  after 
it  had  reached  a  depth  of  over  1,500  feet  and  require  the  driller  to 
plug  it  at  a  point  1,000  feet  below  the  surface  and  to  make  it  a  com- 
plete weH'  to  tliat  depth. 

Clarke  v.  Blue  Licks  Springs  Ce., Ky. ,  213  Southwestern  222,  p.  224. 

COCTTRACT  OF  DRrtXtXG rXtTCTRT  TO   WELL — ^RIECOVEirr. 

A  driiler  employed  to  iviVk  an  oil  wnril  for  one  dollwr  per  foot,  and 
to  receive  $25  a  day  for  cleatning  out  and  any  extra  woirk  done  after 
tke  well  was^  (killedy  such  as  sliooting,  ele&ning  out,  and  puAiiping,.  is 
not  to  be  denied  a  recovery  under  the  contract  because  after  the  weE 
was  completed  the  oil  company  as  the  owner  employed  a  torpedo 
company  to  shoot  the  well,  and  while  preparing  the  shot  a  servant 
oi  the  toirp«do  company  negligently  caused  a  wire  to^  fall  into  the 
we^  r^sdering  it  useleas  and  causing  its  abandonment* 

Gates  V.  LitttUp  Fiir  «1  €(>., Kan. .  1811  Pnclllc  570;. 

Gates  y.  liAtto  Wmg  OU  C^^ Kan. ^  182  PaclAc:  lAl. 
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CONTRACT  TO  DRILL  ^TULL — PROOF  OF  PERFORMANCE. 

A  contract  provided  that  an  oil  well  should  be  sunk  to  a  depth  of 
2,000  feet  unless  a  flow  of  oil,  gas,  or  water  was  secured  before  that 
depth  was  reached.  The  contract  provided  that  an  incomplete  well 
could  be  used  if  desired,  and  provided  for  certain  compensation  with 
the  condition  that  if  the  driller  failed  to  sink  the  well  to  a  depth  of 
2,000  feet  it  should  be  a  breach  of  the  contract  and  he  should  be 
entitled  to  no  compensation.  The  work  was  to  be  done  in  a  good 
workmanlike  manner,  and  the  contract  expressly  stated  that  the 
well  when  completed  to  a  depth  of  2,000  feet  "  shall  be  a  good  clean 
hole."  There  was  no  provision  for  the  measurement  of  the  well, 
but  there  was  an  implied  obligation  that  upon  the  completion  of  the 
work  or  on  the  claim  that  the  w'ork  was  completed  the  driller  should 
make  a  reasonable  showing  of  the  truth  of  his  claim.  The  land- 
owner was  not  expected  to  pay  the  driller  $19,000  for  a  clean  hole 
2,000  feet  deep  without  some  evidence  that  the  hole  was  that  deep 
and  that  it  was  clean.  He  was  not  compelled  to  rely  upon  the  mere 
statement  of  the  contractor.  The  driller  understood  that  he  was  to 
make  a  delivery  to  the  landowner  of  a  good  clean  hole  2,000  feet 
deep  and  that  he  was  to  demonstrate  to  the  landowner  the  depth 
and  character  of  the  hole  before  the  well  was  to  be  accepted  and 
paid  for. 

Bain  v.  White,  25G  Feileral  428,  p.  432. 

COMMOX    POOL— OWNERSHIP — WASTE   PREVENTED. 

Oil  and  gas  is  the  common  property  of  the  owners  of  the  several 
tracts  of  land  above  it,  and  one  landowner  may  be  enjoined  and 
restrained  from  wasting  the  gas,  even  though  his  doing  so  was  for 
him  a  useful  purpose  in  lifting  oil  to  the  surface.  The  rights  of  the 
several  owners  of  a  gas  field  are  coequal,  and  one  owner  can  not  ex- 
ercise his  own  right  so  as  to  preclude  his  neighbor  from  exercising 
his  or  so  as  to  interfere  with  the  neighbor. 

Higging  Oil  &  Fuel  Co.  v.  Guaranty  Oil  Co..  145  I^.  — —,  82  Somtheni  206,  p. 
212. 

OWNER  MAY  PREVENT  TAKING  OIL  FROM  UNDER  HIS  LAND. 

A  landowner  may  save  fugitive  oil  from  being  drawn  from 
under  the  surface  of  his  own  land  if  he  can  do  so  by  some  mechani- 
cal  means  which  does  not  interfere  with  the  rights  of  adjoining 
landowners  to  draw  off  the  oil  under  their  respective  lands. 

Higglns  Oil  &  Fuel  Co.  v.  Guaranty  OH  Co.,  145  I^.  -= — ,  82  Southern  206, 
p.  212. 
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TJSE  OF  PUMP OWNERSHIP  OP   OIL. 

A-kucMkrwaer  e*n  not  ocmtost  the  right  of  an  adjoining  landowner 
to  get  fm/^^et^hiS'itmA  aU.of  the^ail  he  poenbly  can  by  means  of  a 
well,  nor  can  he  contest  the  landowner's  right  to  use  pumps  in  ob^ 
taining  the  oil  from  a  well  on  his  own  land.  There  is  no  diffetence 
between  a  well  and  a  pump,  both  are  artificial;  both  cause  the  oil  to 
flow  from  the  land;  and  both  produce  that  effect  by  creating  a 
vacuum  which  the  oil  from  adjoining  lands  comes  into  to  fill.  In 
both  cases  the  oil  flows  from  the  adjoining  land  by  gravity  and  the 
fact  that  some  of  the  oil  produced  by  a  pump  may  come  from  ad- 
joining land  can  make  no  difference,  for  in  the  case  of  a  flowing 
well  so  close  to  the  boundary  line  that  one  half  of  its  product  would 
to  a  reasonable  certainty  be  known  to  be  coming  from  the  adjoining 
land  the  owner  of  such  tract  would  hardly  claim  either  the  owner- 
ship of  such  one  half  of  the  oil  or  the  right  to  close  the  well.  The 
reason  of  this  is  that  an  owner  of  land  does  not  own  the  fugitive 
oil  beneath  it. 

Hlggins  Oil  &  rue.  Co.  v.  Guaranty  Oil  Co.,  145  La.  ,  82  Southern  206, 

p.  211. 

PERCOLATING    OIL — ^USB    OF   PUMPS. 

The  owner  of  an  oil  well  was  drawing  oil  from  it  by  means  of  a 
pump  at  the  rate  of  124  barrels  a  day.  The  adjoining  landowner 
sunk  a  well  on  his  land  some  400  feet  from  the  producing  well  which 
proved  to  be  dry  and  was  abandoned.  By  some  underground  com- 
munication air  entered  through  the  latter  well  in  the  radius  affected 
by  the  pump  in  the  first  well,  thereby  reducing  the  suction  and  re- 
ducing the  daily  production  of  oil.  The  owner  of  the  seccmd  well 
refused  to  close  it  and  the  first  well  owner  brought  suit  to  compel 
the  second  well  owner  to  close  the  well  and  for  damages  suffered 
by  reason  of  his  failure  to  do  so.  In  addition  to  the  above  facts 
the  complainant  averred  that  pumps  were  being  used  by  other  plurties 
on  all  the  adjoining  tracts  of  land  and  were  depleting  the  reservoir 
of  oil  which  lies  under  the  lands  of  that  locality.  A  landowner  is 
not  bound  to  do  anything  to  save  the  adjoining  landowner  from  loss 
but  he  must  abstain  from  doing  anything  that  might  cause  a  loss. 
Under  the  facts  as  averred  and  proved  the  owner  of  the  second  well 
was  enjoined  from  leaving  the  well  open  to  the  adjoining  land- 
owner's damage,  particularly  so  where  the  dry  well  was  of  no  bene- 
fit to  the  owner.  If  the  def  aidant's  action  was  limited  to  prevent- 
ing the  oil  from  escaping  from  his  land  to  that  of  the  plaintiff,  the 
plaintiff  would  have  no  good  ground  for  complaint  or  for  injunc^ 
tioft;  bat  so  far  as  known  no  oil  was  being  drawn  out  of  the  de- 


S4  MINi;!!ii€;  DECISXOKS,  MAIt-AUGU&T^  li^l9. 

fendant's  land  while  ustder  the  avernxont  axid  the  proof  the  defend- 
ant .was  directly  and  seriously  interfering  with  the  complainant's 
rigiii  to  openle  for  oil  and  interfered  wi^  ^e  taiBii^  of  €tt  from 
the  coai|^in«jrt^  own  Imd,  and  with  no  benefil  to  hknself. 

Hlggtns  Oil  A  Fuel  Cb.  r.  Gnaranty  Ofl  O..  145  La.  ,  82  Soutliem  Mff, 

p^    212. 

OWXXRSHiP    OF    W£IX — ^TR.4NS¥EB    OF    AVTHOKITY — UWIISUIiXIMI    FOWBBL 

The  constitution  does  not  directly  or  indirectly  confer  upon  the 
chief  mine  inspector  jurisdiction  to  enforce  sections  4319^  4331  (E.  S. 
1910),  intended  to  regulate  the  use  and  preservation  of  natural  gas, 
drilling  wells  for  oil  and  gas,  piping)  storage,  or  the  purchase  of 
the  same,  or  to  superintend  the  plugging  of  dry  or  abandoned  oil 
and  gas  wells,  or  impose  any  duties  in  relation  thereto  \o  be  per- 
formed exclusively  by  the  chief  mine  inspector.  No  limitation  is 
imposed  upon  the  power  of  the  legislature  to  transfer  to  some  other 
officer  or  department  any  jurisdiction  conferred,  or  duty  imposed  by 
statute  on  the  chief  mine  inspector  in  relation  thereto. 

Love  V.  Boyle, Okla. ,  180  Pacific  705,  p.  708. 

CONSERVATION     COMJaSSHKN ^AUTHOftCTT    TO    TAXSi    POSSESSION    OF     GAS 

WELL — INJUNCTION. 

The  statute  of  Louisiana  (act  No.  71^  of  ldQ6)  empowers  the 
conservatkKn  ccHnmissioii  or  the  department  of  conservation  to  take 
possession  of  gas  wells  that  are  wild^  uaioontrollable^  or  bonadng.  A 
certain  weO^  known  as  the  ^  White  "  weil,  had  for  a  loQg  time  been 
running  wild  and  wasting  gas.  The  Louisuma  Gas  &  Fuel  CompanT 
had  a  near-by  well  that  produced  eiKHrmoos  quantities  of  gas.  It 
was  believed  that  the  latter  well  in  some  way  ccmtriboted  to  the 
waste  in  the  ^  White '^  well  A  committee  was  appointed  to  iBYesti* 
gate  the  eonditiona,  and  after  investigation  reported  that  the  troa- 
ble  with  the  ''  White^'  well  was  attributahtle  to  no  defect  in  the  well 
of  the  Loiusiana  Gas  &  Fuel  Company.  The  company^  to  satisi^ 
itself  ^  ^  kilkd '^  its  well  and  allowed  it  to  remain  donaant  and  unpro- 
ductive for  four  months^  discovered  that  during  that  time  the 
'^ White"  well  naoained  tmaffected.  The  oodEtsecratkm  oommi^oit 
notified  the  Lioaisiana  Gas  &  Fuel  Company  that  it  intended  to  take 
poasessioii  of  the  ecnnpany's  weE  and  kill  it  entirely  or  penaodt  it  to 
blow  for  a  satisfftctozy  period  to  determine  the  effect  on  the  ^  White" 
weU.  On  a  petitian  by  &e  Louisiana  Gas  ft  Fuel  Company  and 
imder  an  averment  that  if  its  well  was  permitted  to  blow  15  days  \k 
would  cause  a  waste  of  9T5,000,QOO  cubic  feet  of  gas^  destroy  the  weD, 
and  would  materially  damage  tiie  gas  fidd  in  the  vicinity  of  the  gas 
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and  fuel  company  and  that  the  injury  to  it  would  be  irreparable,  the 
gas  and  fuel  company  was  granted  an  injunction  restraining  the 
conservation  commission  from  taking  possession  of  its  well  and 
from  interfering  with  its  posseesiim  and  operation  of  the  same.  Sub- 
sequently the  department  of  conservation  obtained  a  counterin junc- 
tion prohibiting  the  Louisiana  Gas  &  Fuel  Company  from  interfering 
with  it  in  its  proceedings  to  take  possession  of  the  well  of  interfering 
mih  its  operations.  Under  these  facts  the  Louisiana  Gas  &  Fuel 
Company  was  entitled  to  a  writ  of  prohibition  against  the  judge  pro- 
hibiting the  enforcement  of  the  injunction  obtained  by  the  depart- 
ment of  conservation  under  the  rule  that  an  injunction  once  issued 
should  not  be  dissolved  ex  parte,  whether  the  dissolution  be  effected 
by  a  nQotion  to  dissolve  or  by  a  counterin]  unction. 

D^^mrtment  of  Couservatlon  v.  Louisiana  Gas  &  Fuel  Co.,  144  La.  ,  81 

Southern  454,  p.  450. 


INDIAN  LANDS. 

LEASE  BY  INDIAN APPROVAL  BY  SECRETARY — RELATION ^ESTOPPEL. 

A  lease  executed  by  an  Indian  allottee  was  neither  void  nor  void- 
able because  the  parties  made  and  delivered  it  subject  to  the  approval 
of  the  Secretary  of  the  Interior  before  the  term  of  the  lease  began  to 
run.  Subject  to  that  approval  the  parties  to  the  lease  by  its  execu- 
tion and  delivery  estopped  themselves  and  those  claiming  under  them 
with  notice  of  the  lease  from  denying,  revoking,  or  avoiding  it  when 
approved  by  the  Secretary  as  against  the  parties  to  it  and  those  claim- 
ing under  them  with  notice,  and  it  related  back  to  and  took  effect  as 
of  the  date  of  its  execution. 

Anchor  OU  Co.  v.  Gray,  257  Federal  277,  p.  280. 

LEASE  BY  HEIRS ^VALIDITY — RIGHTS   IN    ROYALTIES. 

A  surviving  husband  and  two  minor  children  by  their  legal  guar- 
dian, the  heirs  of  an  Indian  allottee  that  died  intestate  in  November, 
1908,  leJlsed  in  1912  the  inherited  homestead  for  oil  and  gas  in  ac- 
cordance with  the  rules  and  regulations  prescribed  by  the  Secretary 
of  the  Interior.  One  of  the  minor  children  was  born  before  and  the 
other  after  March  4, 1906.  The  lease  was  for  a  term  of  ten  years  and 
as  much  longer  as  oil  or  gas  were  found  in  paying  quantities  and 
provided  for  the  payment  of  stipulated  royalties.  The  rights  of 
the  heirs  among  themselves  was  not  to  be  altered  or  affected.  These 
minerals  were  part  of  the  homestead  and  the  lease  operated  as  a  sale 
of  them  as  and  when  they  were  extracted;  and  in  that  sense  the 
heirs  were  exchanging  a  part  of  the  homestead  for  money  paid  as 
royalties  but  no  heir  was  surrendering  any  right  to  the  other.  The 
rights  of  all  in  the  royalties  were  the  same  as  in  the  homestead. 
Under  the  act  of  May  27,  1908,  (35  Stats.  312),  the  homestead  of  an 
Indian  allottee  was  set  apart  for  the  use  and  support  of  any  children 
born  after  March  4,  1906,  but  not  extending  beyond  April  26,  1931. 
Under  this  act  the  child  born  after  March  4,  1906,  was  entitled  to 
the  use  of  all  royalties,  the  interest  or  income  that  may  be  obtained 
by  properly  investing  the  same,  during  such  time,  leaving  the  prin- 
cipal as  well  as  the  homestead  to  go  to  the  heirs  in  general  on  the 
termination  of  the  rights  of  such  child. 

Parker  v.  Riley.  39  Supreme  Ct.  Rep.  405. 

See  Parker  v.  Richard,  39  Supreme  Ct.  Rep.  442. 
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RESTRICTED  LANDS — MINING   FOR   OIL  AND  GAS — SUPERVISION  BY  SSCRE- 

TART. 

Under  the  Act  of  1908  (85  Stat.  312)  leases  were  made  of  ^  re- 
stricted lands  "  for  oil  and  gas  mining  with  the  approval  of  the  Sec- 
retary of  the  Interior  and  under  regulations  prescribed  by  him.  The 
land  was  then  restricted  and  the  restrictions  have  not  since  been 
removed,  and  the  event  which  the  regulations  and  lease  provide  shall 
terminate  the  supervision  of  the  Secretary  of  the  collection,  care,  and 
disbursement  of  the  royalties  has  not  occurred.  Both  the  allottee 
and  the  heirs  being  full  blooded  Indians  they  are  regarded  by  the  act 
as  in  need  of  protection,  and  in  the  absence  of  some  provision  to  the 
contrary  the  supervision  naturally  falls  to  the  Secretary  of  the  In- 
terior. The  heirs  may  remain  owners  until  the  restriction  expires  in 
regular  course  in  1931.  There  is  nothing  in  the  act  indicating  that 
it  intended  in  the  meantime  to  take  from  the  Secretary  or  to  commit 
to  the  courts  the  supervision  of  matters  pertaining  to  the  lease  or  to 
the  royalties.  The  representatives  of  the  Secretary  of  the  Interior 
could  not  therefore  be  enjoined  from  collecting  future  royalties  on 
the  oil  and  gas  lease. 

Parker  v.  Richard,  39  Supreme  Ct.  Rep.  442,  p.  444. 

LXASE   BY    INDIAN    ALLOTTEE — PRIORITY   OVER   LEASE   BT   HEIRS. 

The  only  restriction  on  alienation  by  an  Indian  allottee  and  re- 
moval by  the  death  of  such  allottee,  were  restrictions  on  the  aliena- 
tion of  the  right  in  the  lands  which  descended  to  heirs  upon 
her  death,  and  those  rights  were  inferior  and  subject  to  the  rights  of 
the  lessees  of  an  oil  lease  executed  by  the  allottee  in  her  life  time 
and  subsequently  approved  by  the  Secretary  of  the  Interior.  When 
the  lease  was  approved  as  provided  by  law,  then  it  became  impreg- 
nable to  the  attacks  of  the  heirs  and  persons  claiming  under  them 
with  notice  of  the  prior  lease. 

Anchor  Oil  Co.  v.  Gray,  257  Federal  277,  p.  280. 

OIL  LEASE — RESTRICTIONS  ON  ALIENATION. 

The  restrictions  imposed  by  statute  upon  alienation  of  land  by  an 
Indian  allottee  could  only  be  removed  by  the'  approval  of  an  oil  lease 
by  the  Secretary  of  the  Interior.  The  death  of  the  allottee,  the  lessor, 
before  the  approval  of  the  lease  did  not  remove  but  perpetuated  the 
restriction  on  the  alienation  of  the  land,  and  after  the  death  of  the 
lessor  the  only  act  which  the  lessor  had  done  by  which  the  land  could 
be  aUenated  was  the  execution  of  the  leass  and  the  alienation  by  that 
lease  was  restricted  and  it  could  have  effect  only  when  approved  by 
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the  Secretary.    Therefore,  a  condition  in  the  lease  on  which  it  was 
to  take  effect  was  never  fulfilled  and  the  lease  never  became  operative. 

Anchor  OU  Co.  v.  Gray,  257  Federal  277,  p.  289. 

OIL  AND  OA8  IJ5ASB — DEATH  OF  AULOriTER — RESTBXCTIONB  tJPOK 

AUENATION. 

The  Act  of  May  27,  1908  (35  Stats.  815),  provides  that  the  death 
of  an  allottee  of  the  Five  Civilized  Tribes  AaH  operate  to  remove 
all  restrictions  upon  the  alienation  of  the  lands  of  any  allottee, 
bat  under  the  act  a  conveyance  shall  be  approved  bv  the  proper 
court  This  act  is  prospective  and  not  nstrospective  in  effect  and 
applies  to  leases  made  after  its  passage  and  can  not  apply  to  a  lease 
made  by  a  full-blooded  Creek  allottee  before  its  passage. 

Anchor  Oil  Co.  v.  Gray,  257  Federal  277,  p.  279. 

OIL   LEASE — ^APPROVAL    AFIEB   DEATH   OF   AUjOTTEE. 

The  Act  of  April  26,  1906  (34  Stats.  137,  p.  145),  authorizes  the 
Secretary  of  the  Interior  to  approve  and  thereby  to  perfect  oil  and 
gas  mining  leases  of  allotments  by  full-blooded  allottees  of  the  Creek 
Indians.  This  authority  does  not  cease  at  the  death  of  the  allottee 
by  reason  of  the  provisions  of  the  Act  of  May  27,  1908  (35  Stats. 
315) ;  but  the  Secretary  may  approve  and  validate  such  a  lease 
after  the  death  of  the  allottee,  the  lessor. 

Anchor  Oil  Go.  v.  Gray,  257  Federal  277,  p.  270. 


PUBLIC  LANDS. 

WTTHDRAWAIi — ^PICKETT    ACT — CONSTRUCTIOK, 

The  Pickett  Act  (Act  June  25, 1910,  36  Stat.  847,  Compiled  State., 
sees.  4523-4525),  is  a  remedial  statute  and  should  be  liberally  con- 
strued to  protect  bona  fide  occupants  of  public  oil  or  gas  lands  who 
in  good  faith  were  at  the  date  of  a  withdrawal  engaged  in  work 
leading  to  discovery  by  giving  them  the  right  to  continue  their  work 
to  a  discovery  and  thereafter  to  extract  and  market  the  oil  and  to 
acquire  title  notwithstanding  the  withdrawal.  It  is  of  no  conse- 
quence from  whom  the  occupants  obtained  possession  if  they  were  at 
the  date  of  withdrawal  claiming  in  their  own  right  no  more  land 
than  they  would  be  entitled  to  take  under  the  mining  laws  and  were 
acting  in  good  faith  and  with  an  honest  purpose  to  comply  with 
the  law. 

United  States  v.  Rock  Oil  Co.,  257  Federal  331,  p.  333. 

See  Consolidated  Mutual  Oil  Co.  v.  United  States,  245  Federal  521. 
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EMINENT  DOMAIN. 

RIGHT  OF  WAT  OVER  MINING  CliAIM. 

A  railroad  right  of  way  across  a  mining  claim  in  a  national  forest 
is  superior  to  the  right  of  a  claimant  who  held  under  his  mining 
claim  until  the  land  was  thrown  open  and  who  then  settled  and  ob- 
tained patent  under  the  homestead  law. 

Van  Dyke  v.  Arizona  Eastern  R.  Co.,  248  U.  S.  49,  p.  52. 

PIPE  LINES — canceij:j^tion  of  deei>— rights  op  pipe  line  owners. 

A  court  may  cancel  a  void  deed  purporting  to  grant  the  right  to 
construct  and  maintain  a  pipe  line  on  a  tract  of  land  and  ascertain 
and  decree  the  damages.  But  the  damages  must  be  limited  in 
elements  and  amount  to  the  date  of  acquisition  of  the  right  to  occupy 
and  use  the  land  and  do  not  include  compensation  allowed  by  law 
for  rightful  taking  of  a  tract  of  private  land  for  public  use  and 
injury  to  the  residue  thereof. 

Given  v.  United  Fnel  Gas  Co. W.  Va. ,  99  Southeastern  476,  p.  477. 
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MINING  CORPORATIONS. 

DB  FACTO  COKPORATION — WHAT  CONSTITUTES. 

A  mining  corporation  de  facto  existed  where  there  was  an  attempt 
in  good  faith  to  comply  with  the  statutory  requirements  authorizing 
such  a  corporation  and  where  it  elected  corporate  officers,  took  over 
a  contract  for  the  lease  of  a  mine,  and  expended  large  sums  of  money 
in  operating  and  developing  the  mine,  all  ostensibly  as  a  corporation. 

Grant  Chrome  Co.  v.  Marks, Greg. ,  181  Pacific  345,  p.  346. 

See  1  Thompson  on  Corporations  (2d  Ed.),  Sec  226. 

CORPORATION  DE  FACTO ^RIGHT  TO  QUESTION. 

The  rule  is,  that  as  between  private  parties,  the  right  of  a  corpora- 
tion de  facto  to  act  as  a  corporation  can  not  be  questioned. 

Grant  Chrome  Co.  ▼.  Marks, Ariz. ,  181  Pacific  345,  p.  346. 

CORPORATION    WITHOUT   CAPITAIi   STOCK. 

A  corporation  without  capital  stock  and  without  shares  of  stock 
is  not  new  in  corporate  organization.  Such  corporations  are  as  old 
as  corporations  themselves  and  have  existed  for  many  years  in  Eng- 
land and  in  this  country.  A  foreign  corporation  organized  without 
capital  stock  and  without  shares  of  stock  can  not  on  that  ground 
alone,  where  it  complies  with  the  statute,  be  denied  admission  to  do 
business  in  the  State  of  Kansas. 

North  American  Petroleum  Co.  v.  Hopkins,  Kan. 181  Pacific  625, 

p.  627. 

KNOWLEDGE  OF  PROMOTER  IMPUTED  TO  CORPORATION. 

A  mining  company  organized  by  a  promoter  who  was  its  financial 
agent,  its  sole  stockholder  and  controlling  director,  is  chargeable 
with  the  knowledge  of  its  promoter,  stockholder,  and  director  affect- 
ing the  title  of  property  conveyed  to  the  corporation,  and  his  knowl- 
edge must  be  imputed  to  the  corporation  organized  and  managed 
by  him. 

Peabody  Consol.  Copper  Co.  v.  Maler, Ariz. ,  181  Pacific  177,  p.  179. 

FOREIGN  CORPORATION RIGHT  TO  DO  BUSINESS  IN  STATE. 

A  foreign  mining  corporation  whose  stock  is  without  any  nominal 
or  par  value  may  be  admitted  to  do  business  in  the  State  of  Kansas. 
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The  Chairter  Board  of  the  State  on  application  of  a  foreign  corpora- 
tion should  concern  itself  earnestly  to  ascertain  the  capital  of  the 
applicant,  the  assets  permanently  devoted  to  the  corporate  business 
as  a  basis  of  its  credit  and  upon  which  its  hope  of  profits  is  rationally 
founded. 

North  American  Petroleum  Co.  v.  Hopkins, Kan. ,  181  Pacific  625,  p. 

G27. 

AUTHORITY  OF  OFFICERS — ^PROOF. 

The  minutes  of  a  board  of  directors  of  a  mining  corporation  do 
not  constitute  the  only  evidence  admissible  for  the  purpose  of  show- 
ing authority  on  the  part  of  corporate  officers  for  the  payment  of 
corporate  funds  for  material  and  supplies  purchased  and  used  on  be- 
half of  the  corporation. 

Fowler  Gas  Co.  v.  Weber,  Cal.  ,  181  Pacific  663.  p.  666. 

AUTHORITY  OF  OFFICERS — ^ESTOPPEL. 

Where  a  person  without  fraud  or  collusion  deals  with  a  mining 
company  through  an  officer  who  is  in  the  active  management  of  the 
business  of  the  company,  the  compltny  will  be  estopped  from  rely- 
ing upon  any  lack  of  authority  in  the  officer  as  a  defense  against  the 
rights  of  the  person  so  dealing  with  him,  if  the  act  done  by  the  officer 
was  one  which  the  corporation  itself  might  do. 

Ilammitt  v.  Virginia  Min.  Co., Idaho  ,  181  Pacific  336,  p.  338. 

AUniORITT  OF  STJPERINTENDE2"rr. 

The  office  of  superintendent  of  a  coal  mining  company  implies  some 
power  to  employ  and  discharge  miners  and  to  do  such  other  things 
as  under  the  circumstances  may  reasonably  be  required,  the  extent 
thereof  depending  in  some  degree  on  the  way  the  business  has  been 
previously  conducted  and  managed  by  him.  Whether  a  particular 
contract  falls  within  the  implied  powers  of  an  officer  of  a  mining 
company  depends  upon  whether  or  not  it  is  within  the  scope  of  the 
ordinary  business  intrusted  to  his  management. 

Kua  V.  Bowyer  Smokeless  Coal  Co., W.  Va. ,  99  Southeastern  213,  p. 

217. 

See  Carroll-Cross  Coal  Co.  v.  Abrams  Creek  Coal  &  Coke  Co., W.  Va. 

,  98  Southeastern  148. 

DEED  EXECUTED  BT  OFFICERS — ^PRESUMPTION  OF  AUTHORITY. 

Where  a  deed  to  certain  mining  property  was  executed  and  de- 
livered by  the  president  and  secretary  of  the  company  authority  on 
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the  part  af  the  officers  will  be  presumed  and  the  burden  will  be  cast 
upon  the  corporation  to  show  want  of  such  authority. 

lAwrence  v.  Montgomery  Gas  Co.,  W.  Ya.  ,  99  Southeastern  496, 

p.  499. 

FRAUD  OF  DIRECTOB  AND  OHNEBAL  MANAGEIU 

The  general  manager  and  controlling  director  of  a  mining  com- 
pany obtained  a  judgment  against  the  company  on  an  indebtedness 
due  him  and  on  execution  sale  purchased  the  mines  of  the  company 
for  a  small  amount.  After  obtaining  a  deed  for  the  property  he 
leased  the  mines  to  the  mining  company  and  afterwards  himself 
as  promoter  and  general  manager  and  controlling  stockholder  or- 
ganized a  new  mining  corporation  and  conveyed  to  it  the  mining 
property.  As  such  general  manager  and  controlling  director  of  the 
original  mining  company  he  was  charged  with  full  knowledge  of 
the  creditors  of  such  company  and  of  the  amount  of  their  debts 
owing  by  it.  Under  these  facts  the  succeeding  corporation  was 
chargeable  with  notice  that  the  original  mining  company  had  in 
effect  preferred  its  principal  stockholder  and  general  manager  as  a 
creditor  to  its  other  unsecured  creditors  and  by  means  of  a  judgment 
permitted  him  to  convert  to  his  own  use  all  of  its  assets,  to  the  loss 
of  its  general  creditors.  Under  these  facts  the  property  of  the 
original  debtor  corporation  in  the  hands  of  the  successbr  corporation 
was  liable  for  the  debts  of  the  unsecured  creditors  of  the  original 
mining  company. 

Peabody  OonsoL  Copper  Co.  v.  Malser, Aria. ^  181  Pacific  177,  p.  179. 

CONTKACT  TO  DRHiL — AUTHOBmr  OF  GENEBAIi  MAKAOEH. 

An  oil  well  drilling  corporation  was  bound  by  a  contract  made  by 
its  general  manager  and  was  bound  by  the  acts  of  its  general  man- 
ager where  he  entered  into  an  agreement  to  drill  a  well  and  caused 
the  well  drilling  equipment  to  be  moved  on  the  premises  and  em- 
ployed drillers  and  began  drilling  the  well. 

Hlnton  ▼.  ly Yarmett, Tex.  Civ.  App.  — — ^  212  Southwestern  518,  p.  522. 

AGENT   AS   TRUSTEE. 

An  officer  and  agent  of  a  mining  corporation  acting  for  it  entered 
into  an  agreement  with  a  landowner  Uiat  in  consideration  of  the  pay- 
ment of  a  certain  bonus  the  landowner  would  execute  to  the  agent 
an  oil  and  gas  lease  for  certain  lands.  The  mining  company  through 
the  agent  paid  one-half  of  the  bonus  from  its  own  funds  and  there- 
upon the  landowner  executed  the  lease  as  agreed  upon  to  the  agent 
The  mining  company  pursuant  to  the  arrangement  entered  upon  the 
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premises  and  expended  a  large  amount  of  money  in  developing  the 
lease.  The  mining  company  could  not  compel  the  landowner  to 
execute  to  it  a  second  lease  on  the  payment  or  tender  of  the  balance 
of  the  bonus  but  it  was  entitled  to  all  the  privileges  and  benefits  of 
the  lease  and  the  agent  held  the  lease  as  trustee  in  trust  for  the 
benefit  of  the  corporation, 

Hibernian  Petroleum  Co.  v.  Davies,  '-  Cal.  App.  ,  181  Padflc  83d,  p. 

838. 

STOCK    SUBSCBIPTION — ^FRAUD — SPIRITUALISTIC    REVELATIONS. 

A  stockholder  in  an  oil  company  brought  suit  to  recover  money 

paid  for  stock  on  the  ground  of  fraudulent  representations  as  to  the 

existence  of  oil  under  the  land.    One  element  of  the  fraud  consisted 

in  the  fact  that  the  defendant  had  represented  to  the  complainant 

that  spiritualistic  communications  had  been  made  to  the  effect  that 

there  was  oil  under  the  land.    Representations  to  the  effect  that 

spirits  had  revealed  through  a  medium  the  existence  of  oil  in  valuable 

quantities  beneath  the  lands  in  question  must  under  the  circumstances 

of  the  case  be  regarded  as  insufficient  to  form  a  basis  for  relief  to  the 

complainant. 

Burchlll  V.  Hermsmeyer,  Tex.  Civ.  App.  ,  212  Southwestern  767, 

p.  771. 

stockholders'  MESTINO — NOTICE — GRATIFICATION  OF  CONTRACT. 

The  fact  that  a  notice  of  a  stockholders'  meeting  to  consider  the 
ratification  of  a  contract  for  the  sale  of  all  of  its  property  to  be 
paid  for  in  stock  in  the  purchasing  company,  was  accompanied  by  a 
letter  from  the  president  stating  that  the  stock  to  be  issued  by  the 
purchasing  company  would  be  distributed  to  the  stockholders  of  the 
selling  company,  would  not  render  the  meeting  illegal  and  is  not  a 
matter  of  which  objecting  stockholders  can  complain,  where  the  stock- 
holders' meeting  did  not  decide  upon  the  question  of  the  distribution 
of  the  stock,  but  expressly  declared  it  was  not  their  purpose  to  do  so. 
The  ratification  of  the  proposed  sale  and  the  acceptance  of  the  stock 
in  consideration  of  the  sale  of  the  property  was  clearly  within  the 
call. 

Logie  V.  Mother  Lode  Copper  Mines  Co.,  Wash.  ,  179  Pacific  835, 

p.  889. 

RECORD  OF  STOCKHOLDERS TRANSFER  OF  STOCK. 

The  statute  of  Colorado  (Section  870,  K.  S.  1908),  requires  a  min- 
i)ig  corporation  as  well  as  other  corporations,  to  keep  a  stock  book 
containing  the  names  of  all  stockholders,  the  number  of  shares  owned 
by  each,  and  the  date  at  which  they  became  shareholders.  On  pre- 
sentation of  a  certificate  properly  indorsed  it  is  the  duty  of  the  see- 
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retary  to  make  the  proper  transfer  on  the  books  and  the  transferee 
then  becomes  the  stockholder  and  the  company  is  under  obligation  to 
issue  to  him  the  certificates  of  stock.  The  corporation  is  not  required 
to  determine  the  title  to  the  shares  prior  to  the  transfer  on  the  books. 
The  authority  given  by  the  power  of  attorney  embodied  in  the  in- 
dorsement sufficiently  protects  the  corporation.  If  the  person  or 
agent  presenting  the  shares  of  stock  for  transfer  violates  the  in- 
structions as  to  the  transfer,  such  person  or  agent,  and  not  the  cor- 
poration is  liable  for  the  breach  of  duty. 

VaUey  View  Consol.  Gold  Mln.  Co.  v.  Whitehead, Colo. ,  180  Pacific 

737,  p.  TSa 
Capitol  Petroleum  Co.  v.  Hauldeman, Colo. ,  180  Pacific  768,  p.  760. 

RIGHT  OF  STOCKHOLDER  TO  STOCK  CERTIFICATES. 

A  stockholder  in  a  mining  corporation  is  entitled  to  receive  from 
the  corporation  certificates  of  stock  representing  his  interest  in  the 
corporation  and  it  is  the  duty  of  a  corporation  and  its  proper  officers 
to  issue  and  deliver  certificates  to  the  stockholder  and  to  record  his 
ownership  of  the  shares  in  the  stock  book  containing  a  list  of  the 
stockholders  and  the  number  of  shares  held  by  each. 

Capitol  Petroleum  Co.  v.  Hauldeman, Colo. ,  180  Pacific  768,  p.  750. 

SALE     OF      MINING     STOCK "  SPECULATIVE     SECURITT " — ^VIOIiATION      OF 

"  BLUE  SKY  "  LAW. 

The  Statute  of  North  Dakota,  (Laws  1915,  Chap.  91),  makes  it 
unlawful  for  any  person  to  sell  or  offer  for  sale  any  speculative 
securities  without  obtaining  the  proper  authority  to  make  the  sales. 
The  term  "  speculative  securities  "  means  securities  into  the  specific 
par  value  of  which  the  element  of  chance,  speculative  profits  or  pos- 
sible loss  equal  or  predominate  over  the  element  of  reasonable  cer- 
tainty, safety  and  investment.  Under  this  statute  a  criminal  com- 
plaint is  sufficient  where  it  charged  that  a  certain  named  person  wil- 
fully, unlawfully  and  feloniously  and  without  having  complied  with 
the  provisions  of  the  statute,  sold  an  agreement  for  buyer's  certifi- 
cates of  the  Lignite  Consumers'  Mining  Company  of  North  Dakota, 
and  where  it  sufficiently  appeared  that  the  certificate  was  to  be  issued 
in  the  future  and  by  a  corporation  to  be  organized  in  the  future  and 
the  mines  from  which  coal  was  to  be  sold  were  to  be  developed  in  the 
future. 

State  v.  Welch, N.  Dak. ,  172  Northwestern  234. 

SALE  or  STOCK — AGREEMENT  TO  RECO¥VEY PAROL  PROOE, 

Where  a  sale  of  mining  stock  was  accompanied  by  an  uncondi- 
tional agreement  to  reconvey  the  stock  upon  the  payment  of  the 
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indebtedness  for  which  the  stock  was  transferred  such  a  condition 
as  a  matter  of  defeasance  can  be  established  by  paroL 

Kleinecke  v.  North  Coofldence  Min.  &  Der.  Co..  CaL  App.  ,  1S2 

I*acific  3ia,  Vl  315. 

SALE  OF  STOCK  BY  AGENT — LIABILITr. 

A  mining  company  acting  as  a  stock  broker  in  the  business  of  buy- 
ing and  selling  mining  stocks  and  mining  securities  may  be  liable  for 
the  acts  of  its  manager  at  a  branch  office  though  such  manager  did 
not  act  strictly  within  the  terms  of  his  employment. 

SuUlvan  v.  Evans-Morris- Whitney  Co., Utah ,  180  Pacific  435,  p.  437. 

OPTIOX  TO  PUBCllAfiE  STOCK — ^BXPIBATION  OF  tfKE. 

The  owner  of  stock  in  a  mining  company  gave  an  option  to  a  third 
person  to  purchase  the  same  but  provided  that  the  purchase  should 
be  made  within  a  stated  time.  After  the  expiration  of  the  time  stated 
without  any  attempt  made  to  take  advantage  of  the  option  the 
optionee  no  longer  had  any  claim  upon  the  stock. 

Kleinecko  v.  North  Confidence  Min.  &  Der.  Co.,  Cal.  App.  ,  182 

Pacific  313,  p.  315. 

STOCK  EXCflANGED  FOB  PROPEBTT — OOOD  FAITH — ^DETERMINATION. 

• 

In  the  exchange  of  $1,000,000,  the  entire  capital  of  a  mining  com- 
pany, for  certain  mining  claims,  the  fact  that  there  was  an  agreement 
by  which  shares  of  stock  of  the  par  value  of  one  dollar  each  and  of 
the  total  par  value  of  $500,000  were  returned  to  the  corporation  and 
shortly  thereafter  several  thousand  of  these  shares  of  this  stock  were 
sold  at  five  cents  a  share,  was  sufficient  to  cast  grave  suspicion  uix)n 
the  existence  of  any  honest  and  intelligent  belief  that  the  mining 
claims  were  in  fact  worth  $1,000,000.  Under  these  circumstances, 
evidence  was  admissible  as  bearing  on  the  honest  belief  of  the  cor- 
porator as  to  the  value  of  the  mining  propertj^  and  for  the  purpose 
of  showing  whether  such  belief  was  in  fact  honest  and  intelligent. 

Hasson  v.  Koeberle, Cal. ,  181  Pacific  387,  p.  389. 

STOCK2IOU>ER^S    LIABILITY — ^STOCK    EXCHANGED    FOR    MINING    PROPERTY. 

Where  mining  stock  is  gold  for  money  and  the  purchase  price  is 
less  than  the  par  value  of  the  stock  the  diiference  between  the  par 
value  and  the  amount  a<9tually  paid  is  the  measure  of  the  stock- 
holder's liability  to  the  creditor.  But  where  corporate  stock  is  is- 
sued for  mining  property  having  no  generally  defined  value,  the  rule 
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is  that  where  the  corporation  and  stockholders  have  agreed  upon 
the  given  value  for  the  property  transferred  such  valuation  is  bind- 
ing and  conclusive  unless  it  is  fraudulent  in  purpose  or  effect.  Where 
the  parties  place  upon  the  property  a  valuation  in  excess  of  what  they 
knew  or  believed  to  be  its  true  viLlue,  this  is  a  constructive  fraud  upon 
the  creditors  and  the  stock  will  be  deemed  paid  only  to  the  extent  of 
the  actual  value  of  the  mining  property  received  in  exchange  for  it, 

Hasson  v.  Koeberle, Cal. ,  181  Pacific  387,  p.  88a 

See  Herron  v.  Shaw,  165  Cal.  668,  133  Pacific  488. 
Harris  v.  Armour,  169  Cal.  787,  147  Pacific  1166. 

PURCHASE  OF  STOCK — PROMISE  TO  RETURN  MONEY  IF  OIL  NOT  DISCOVERED. 

A  stockhol&er  in  ah  oil  company  brought  suit  to  recover  money 
paid  for  stock.  The  stock  was  subscribed  by  the  complainant  on  an 
ordinary  stock  subscription  form.  At  the  time  of  the  payment  a 
contract  was  entered  into  between  the  subscriber  and  the  oil  .company 
reciting  the  consideration,  the  purpose  and  the  application  of  the 
payment  and  the  subscriber  was  given  the  privilege  of  increasing  his 
subscription  if  desired.  The  complainant  alleged  that  at  the  time  of 
making  the  subscription  and  at  the  time  of  the  payment  of  the  money 
a  parol  promise  was  made  to  the  effect  that  if  *oil  was  not  discovered 
the  money  should  be  returned.  The  complainant  also  averred  thj^t 
the  oral  promise  to  repay  the  money  was  fraudulently  made  for  the 
purpose  of  inducing  the  payment.  The  oral  contract  was  not  col- 
lateral to  the  written  contract  but  was  on  the  part  of  the  promisor 
an  agreement  to  do  something  in  the  future  and  to  be  the  basis  of 
a  fraud  the  burden  was  on  the  complainant  to  show  that  the  prom- 
isor did  not  at  the  time  intend  to  fulfill  the  promise,  but  intended 
thereby  to  deceive  the  plaintiff  and  induce  him  to  advance  the  money 
he  did  advance.  The  mere  proof  of  the  promise  and  the  failure  to 
repay  as  promised  was  not  sufficient  to  establish  the  fraud  as  alleged. 

Bnrchin  v.  Hermsmeyer,  Tex.  Civ.  App.  ,  212  Sotithwestern  767, 

p.  769. 

SHARES  OF  STOCK — ^INDORSEMENT  AND  TRANSFER  OF  CERTIFICATES. 

A  blank' indorsement  of  a  certificate  of  stock  in  a  mining  company 
makes  the  certificate  transferable  by  delivery  and  the  holder  of  the 
certificate  by  purchase,  is,  as  against  the  corporation,  the  equitable 
owner  of  the  share  named  therein  and  may  lawfully  write  in  the 
blank  the  name  of  any  person  as  assignee  or  as  attorney  in  fact  where 
the  certificate  appointed  an  unnamed  person  to  transfer  the  stock  on 
the  books  of  the  corporation. 

YMe^  View  Oonaol.  Gold  Mln.  Ca  v.  Whitehead, Oolo. ,  180  Pacific 

737,p.  738. 
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TRANSFER  OF  STOCK ^EFFECT  AND  OWNERSHIP. 

The  transfer  of  shares  of  stock  on  the  books  of  a  corporation  per- 
fects the?  title  of  the  holder  of  a  certificate  issued  on  such  transfer 
and  he  becomes  the  legal  and  equitable  owner  of  the  shares  of  the 
stock.  The  transfer  is  made,  not  by  the  corporation,  but  by  the 
owner  of  the  shares  or  his  attorney. 

Valley  View  Oonsol.  Gold  Min.  Co.  v.  Whitehead, Colo. ^  180  Pacific 

737,  p.  738. 

TRANSFER  OF  STOCK — MANDAMUS  TO  COMPEL. 

A  stockholder  in  a  mining  corporation  is  entitled  to  receive  from 
the  corporation  certificates  of  stock  representing  the  interest  held  or 
owned  by  the  stockholder,  and  on  refusal  of  the  officers  of  the  cor- 
poration to  make  a  proper  transfer  of  the  stock  and  to  issue  to  the 
stockholder  the  certificates  to  which  he  is  entitled,  the  holder  is 
entitled  to  a  writ  of  mandamus  to  compel  the  corporation  and  its 
officers  to  make  the  proper  transfer  upon  the  books  of  the  company 
and  to  issue  the  proper  certificates  therefor.  The  holder  of  such 
stock  has  no  adequate  remedy  at  law  because  of  the  uncertain  value 
of  such  stock  and  the  possibilities  of  sudden  increase  in  value. 

Capital  Petroleum  Co.  v.  Hauldeman,  —  Okla.  —,  180  Pacific  758,  p.  750. 

PLEDGE  OF  STOCK  AS  SECURITY — PURCHASER  WITH  NOTICE. 

The  owner  of  stock  in  a  corporation  pledged  it  to  a  corporation  to 
secure  advancements  made  by  it  to  another  corporation  in  which  the 
pledgor  was  interested.  The  pledgee  subsequently  deposited  the 
stock  with  a  bank  as  collateral  security  for  its  indebtedness  to  the 
bank.  This  debtor  corporation  afterward  became  bankrupt  and  the 
stock  was  sold  to  satisfy  the  debt  and  one  of  the  active  managing 
officers  of  the  bankrupt  corporation  with  full  knowledge  of  all  the 
facts  purchased  the  stock.  The  purchaser  under  such  circumstances 
could  not  hold  the  stock  as  against  the  original  owner  and  pledgor 
after  all  advancements  for  which  the  stock  was  originally  deposited 
as  security  had  been  paid. 

Kay  V.  Piney  Coal  &  Coke  Co., W.  Va. ,  99  Southeastern  50L 

SALE    OF    PROPERTY PAYMENT    IN    STOCK. 

A  mining  company  whose  charter  authorized  it  to  acquire  and  sell 
real  estate  and  also  to  purchase  and  own  stock  in  other  corporations 


has  a  right  to' seihff]}  of  its  property  Hird  to  accept  stock  of  another 

corporation  in  payment  for  the  property  sold. 

Lo^e  V.  Mother  Lode  Copper  Mines  Ck>., Wash.  ,  179  Pacific  835, 

p.  838. 
See  Batler  v.  New  Keystone  Min.  Co.,  10  Delaware  Chase.  331,  98  Atlantic  880. 
Sraber  v.  Xucas  Prospecting  Co.,  124  Iowa  107,  99  Northwestern  290. 

SALE  OF  PROPERTY — CONSIDERATION — ^DE\'EL0PMENT  OF  MINING  PROPERTT. 

The  sale  by  a  mining  corporation  of  all  its  property  and  the  ac- 
ceptance of  stock  in  another  mining  company  is  not  wanting  in  con- 
sideration because  of  the  existence  of  an  executory  contract  for  the 
development  of  the  mining  property  and  transportation  facilities  on 
the  part  of  the  company  owning  such  stock,  as  conditions  of  an 
executory  contract  to  be  performed  in  the  future  are  no  less  a  con- 
sideration for  the  present  transfer  of  property  because  they  rest  in 
part  upon  the  faith  that  they  will  be  kept  and  performed  by  the 
promissor.  In  case  of  a  failure  of  the  consideration,  the  injured 
party  is  not  without  a  remedy. 

Loffle  V.  Mother  Lode  Copper  Mines  Co.,  Wash.  ,  179  Pacific  835, 

p.  838. 

POWER  TO  SELL  PROPERTY — WRIGHTS  OF  MINORITY  STOCKHOLDERS. 

A  mining  corporation  whose  articles  of  incorporation  gave  it  power 
to  purchase  and  acquire  real  estate  and  alienate  the  same  in  whole 
or  in  part,  may  sell  any  or  all  of  its  property  notwithstanding  the 
dissent  of  minority  stockholders. 

Logie  V.  Mother  Lode  Copper  Mines  Co.,  ,  Wash.  ,  179  Pacific  835, 

p.  837. 
See  Parsons  v.  Tacoma  Smelting  &  Refining  Co.,  22  Wash.  492,  65  Pacific  765. 
Pitcher  v.  Lone  Pine-Surprise  Consol.  Min.  Co.,  39  Wash.  608,  81  Pacific 

1047. 
Smith  V.  Flathead  River  Coal  Co.,  66  Wash.  408,  199  Pacific  858. 

TRANSFER  OF  PROPERTT — PROPERTY  HELD  IN  TRUST. 

A  creditor  recovers  a  judgment  against  a  mining  company  for 
goods  and  merchandise  sold  the  company  and  an  order  of  sale  for 
certain  mines  formerly  the  property  of  the  company  but  then  in  the 
possession  of  another  mining  company  as  the  successor  and  the 
present  owner  of  the  assets  of  the  original  mining  company  and  as 
successor  to  the  corporate  franchises,  rights  and  liabilities  of  the 
original  company.  The  mines  in  the  posession  of  the  successor  of 
the  original  debtor  corporation  were  subject  to  the  judgment  of  the 
creditor  of  the  original  corporation  on  the  theory  that  the  succeed- 
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ing  corporation  through  its  promoter  who  was  its  sole  stockholder 
and  controlling  director  had  knowledge  of  the  indebtediiess  and  that 
the  transfer  of  the  property  was  for  the  purpose  of  avoiding  the 
payment  of  the  debts  of  the  mining  corporation. 
Peabocly  GooboI.  Copper  Go.  t.  Main; Arts. ^  181  PmOMc  177,  p.  179. 

LOAN  TO  PRESIDENT — ^LIABILITY  OF   CORPORATION. 

The  president  of  a  mining  company  procured  a  loan  and  gave  the 
note  of  the  corporation  secured  by  a  mortgage  on  the  land  of  the 
corporation.  The  lender  had  notice  that  the  loan  was  in  fact  for  the 
personal  nse  of  the  president  and  was  received  by  him  and  so  tv^ed. 
Under  these  facts  the  lender  could  not  enforce  the  mortgage  against 
the  property  of  the  mining  company. 

Gross  Iron  Co.  v.  Paulle, Minn. ,  172  Northwestern  907. 

PURCHASE    OF     I^EASES XOTICE    OP    PARTNERS  IIIP. 

An  oil  and  gas  company  purchasing  leases  from  a  firm  n^as 
charged  with  knowledge  that  the  concern  was  a  partnership  and 
was  operating  under  a  fictitious  name.  The  purchasing  corpora- 
tion was  also  presumed  to  have  been  acquainted  with  the  statutes 
of  the  State  and  that  a  failure .  of  a  partnership  to  comply  with 
statutory  requiiBments  would  render  its  oontraotis  unenforceable. 

Warren  Oil  &  Gas.  Co.  v.  Gardner,  Ky.  ,  212  South west^-n  45r», 

p.  457. 

OWNERSHIP    or    LAND— nMBER    HELD    IN   mOTST. 

The  Houston  Oil  Company  was  organized  to  pay  for  and  take 
title  to  certain  lands.  It  appearing  doubtful  whether  an  oil  com- 
pany had  a  right  to  hold  timber  lands  a  lumber  company  was  organ- 
ized to  hold  the  timber  in  trust  for  the  oil  company,  but  the  price  of 
the  timber  was  paid  by  the  oil  company.  This  was  suftciNtt  to  vest 
the  title  in  the  oil  company. 

Keith  Lumber  Co.  v.  Houston  Oil  Co.,  257  Fedcrnl  1,  p.  6. 

LIABILITY     FOR     NEGLIGENCE     OF     SERVANT. 

An  oil  company  engaged  in  aelling  oil  and  gasoline  furnished  its 
manager  in  charge  with  an  autonu>bile  for  uae  in  die  discharge  of 
hL<i  duties.  The  manager  was  pit)hibited  from  using  thee  oonipuiy^s 
car  except  during  business  hours  in  the  transaction  of  company 
business.  The  manager  on  a  particular  day  worl^  with  an 
assistant  until  10  o'clock  at  ni^t  in  preparing  an  invoice  of  the 
stock  belonging  to  the  company  that  was  reqpsired  to  be  mailed  to 
reach  the  company's  ofiice  by  the  ^id  of  the  month.  The  invoice 
was  finished  at  10  o'clock  at  night  and  the  manager  and  his  assistant 
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started  in  the  machine  to  the  post  office  to  mail  the  invoice,  but  in 
making  the  trip  to  the  post  office  they  left  the  street  leading  directly 
to  the  post  office  and  went  to  the  express  office  to  obtain  a  package 
belonging  to  the  assistant  and  while  out  of  the  direct  course  to  the 
post  office  the  manager  negligently  ran  the  machine  against  a  pedes- 
trian to  his  injury.  The  deviation  in  driving  the  machlno  to  the 
express  office  with  the  intention  of  continuing  in  the  business  of 
the  employer  in  mailing  the  invoice  was  not  sufficient  to  relieve  the 
oil  company  from  liability  for  the  injury  to  the  pedestrian. 

Pierce-Fordyce  OU  Association  t.  Brading,  Tex.  Civ,  App.  ,  212 

Southwestern  707,  p.  709. 

bondholders'   consent  to  lease — RIGHT  TO   SELL — ESTOPPEL. 

A  trust  deed  securing  the  bondholders  of  a  mining  corporation 
authorized  the  sale  of  the  property  in  case  of  default  and  also  pro- 
vided that  the  owner  could  with  the  consent  of  the  trustee  lease  the 
property  for  mining  operations.  The  bondholders  concluded  that  a 
sale  of  the  property  would  be  disastrous  to  them  and  consented  that 
the  mining  corporation  as  owner  should  lease  the  property  so  that 
it  could  be  successfully  operated  for  the  payment  of  interest.  After 
so  consenting  to  the  lease  and  after  the  property  was  leased  for 
mining  operations  the  bondholders  were  estopped  from  foreclosing 
the  trust  deed  and  selling  the  property. 

Oberman  v.  Bed  Rock  Fuel  Co., W.  Va.  — — ,  99  Southeastern  66,  p.  72. 

MORTGAGE   TAX RIGHT   TO   REC0\T:R — 3IISTAKE   AS   TO   TITLE. 

The  Federal  Coal  Company,  a  corporation  of  Kentucky,  executed 
a  mortgage  on  lands  believed  to  be  owned  by  it  to  secure  a  loan  of 
$1,350,000.  The  statute  of  Kentucky  imposes  a  tax  of  20  cents  upon 
each  $100  of  mortgage  indebtedness.  After  the  mortgage  tax  of 
$2,700  was  paid  by  the  coal  company  the  deed  conveying  the  mort- 
gaged lands  to  the  coal  company  was  set  aside  and  the  mortgage  of 
the  coal  company  to  secure  the  loan  was  canceled.  The  tax  was 
not  imposed  upon  the  mortgage  by  the  l^atute  but  upon  the  indebted- 
ness secured  by  the  mortgage.  The  mortgage  evidenced  the  indebted- 
ness and  enabled  the  officer  to  know  the  amount  of  the  tax  to  be  col- 
lected upon  the  indebtedness.  The  tax  was  not  recoverable  by  the  coal 
company  upon  the  theory  that  it  was  paid  under  a  mistake  of  law 
or  fact  as  Uie  mistake  consisted  in  its  belief  that  it  owned  the  title 
to  the  land  when  it  did  not.  The  coal  company  was  not  relieved  of 
the  indebtedness  by  its  loss  of  the  land,  and  there  was  no  mistake 
about  the  execution  of  the  mortgage.  The  taxing  officer  was  under 
no  duty  to  ascertain  the  coal  company's  title  to  the  land  nor  was 
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he  under  any  duty  to  pass  upon  the  sufficiency  of  the  security  afforded 
by  the  mortgage.  His  duty  extended  no  further  than  to  know  that 
there  was  an  indebtedness  and  that  such  indebtedness  would  not 
mature  for  five  years  and  to  collect  the  tax  due  on  the  amount  of  the 
indebtedness  and  record  the  mortgage.  The  coal  company  was  not 
in  the  attitude  of  a  person  from  whom  a  tax  had  been  illegally  col- 
lected, but  as  it  was  legally  liable  for  the  tax  when  paid  the  fact  that 
by  subsequent  discovery  its  payment  might  have  been  avoided  was  not 
sufficient  to  authorize  its  recovery. 

Greene  v.  Federal  Coal  CJo., Ky. ,  212  Southwestern  580. 

OIL  WELL  DRILLER — LOSS  t)F  TOOLS — LIABILITT— CUSTOM. 

An  oil  company  owning  lands  and  leases  employed  a  well  driller 
to  drill  an  oil  and  gas  well  upon  its  premises,  for  which  the  driller 
was  to  receive  $1.75  a  foot  and  $60  a  day  for  day  work  and  this  in- 
cluded underreaming,  pulling  the  pipes,  cleaning  out  and  other 
work  of  that  kind.  The  driller  employed  his  own  men  to  do  the  work 
on  the  well.  In  the  process  of  drilling  the  well  a  strong  flow  of  gas 
was  struck.  The  gas  was  permitted  to  flow  from  the  well  and  w-as 
by  the  wind  carried  over  and  to  the  boiler  used  with  an  open  fire 
for  drilling  and  became  ignited,  thereby  burning  and  destroying  the 
tools  of  the  driller.  The  oil  company  was  not  liable  for  the  loss  of 
the  tools  under  the  contract  of  employment  and  could  not  be  held 
liable  on  proof  of  a  general  usage  and  local  custom  to  the  effect 
that  where  a  driller  is  working  for  and  under  the  direction  of  the 
owner  of  the  well  being  drilled,  the  owner  is  responsible  for  losses 
to  the  drillers'  tools  resulting  from  fire.  Proof  of  such  a  custom  was 
inadmissible. 

Henderson  v.  Magnolia  Petroleum  Co., Kan. ,  180  Pacific  228. 

INTERSTATE  COMMERCE — ^LOCAL  REGULATIONS. 

A  natural  gas  company  engaged  in  transporting  natural  gas  from 
one  State  to  another  and  from  its  main  pipe  line  supplied  gas  for 
domestic  purposes  also,  is  not  engaged  in  interstate  commerce  so  as 
to  prevent  it  from  being  subject  to  the  local  workmen's  compensation 
act  and  liable  for  injuries  to  an  employee  engaged  in  the  State  in 
assisting  in  the  excavation  of  a  ditch  for  the  purpose  of  laying  an 
additional  pipe  line  to  increase  the  capacity. 

Roberts  v.  United  Fuel  Gas  Co., W.  Va. ,  99  Southeastern  549,  p.  551. 


MINING  PARTNERSHIPS. 

JOINT  ADVENTURE  AND  PARTNERSHIP DISTINCTION. 

The  principal  distinction  between  a  partnership  and  a  joint  ad- 
venture is  that  generally  in  the  latter  case  one  party  may  sue  the 
other  at  law  for  a  breach  of  the  contract ;  but  this  right  to  sue  at  law 
does  not  preclude  a  suit  in  equity  for  an  accounting  as  between  the 
joint  adventurers  the  same  as  in  a  partnership.  The  remedy  at  law 
does  not  preclude  a  suit  in  equity  for  an  accounting. 

Miller  v.  Walsert, Nevada ,  181  Pacific  437,  p.  442. 

JOINT  ADVENTURERS — RIGHTS,  DUTIES,  AND  LIABILITIES. 

Four  persons  entered  into  a  joint  contract  of  adventure  to  pur- 
chase mining  claims  upon  which  one  of  them  held  an  option.  It 
was  agreed  that  the  one  holding  the  option  wa§  to  contribute  to  the 
joint  adventure  his  option  to  purchase;  another  was  to  contribute 
his  services  and  knowledge  as  an  experienced  mining  engineer  in  ex- 
amining the  property,  the  third  was  to  contribute  his  legal  serv- 
ices, and  the  fourth  was  to  contribute  money  to  bear  the  expenses. 
The  money  was  not  to  be  paid  until  the  engineer  had  made  his  in- 
vestigation and  reported  the  probable  value  of  the  property.  It 
was  discovered  upon  examination  by  the  engineer  that  the  mining 
property  was  of  great  value,  and  thereupon  three  of  the  parties,  in 
the  absence  of  the  fourth^  who  was  to  advance  certain  money,  them- 
selves advanced  the  necessary  money,  purchased  the  claims,  and  se- 
cured title  to  the  property.-  No  opportunity  was  given  the  fourth 
member  to  pay  or  advance  the  money  according  to  the  contract. 
Under  these  facts  an  implied  trust  was  created  as  effectually  as  if 
the  promising  member  had  actually  furnished  the  consideration  to 
purchase  the  property.  The  money  advanced  by  the  three  parties 
to  the  contract  would  be  in  the  nature  of  a  loan  to  the  joint  adven- 
turers and  for  the  benefit  of  all  the  joint  adventurers,  but  the  ad- 
vancement of  the  money  under  such  circumstances  did  not  entitle 
the  parties  so  advancing  to  any  separate  rights  as  against  their  co- 
adventurer. 

Miller  v.  Walsert, Nevada ,  181  Pacific  437,  p.  441.  43 
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JOINT  ADVENTURERS — FIDUCIARY  RELATION — GOOD  FAITH. 

The  relation  between  joint  adventurers  to  purchase  mining  prop- 
erty is  fiduciary  in  its  character,  and  the  utmost  good  faith  is  re- 
quired of  the  trustee  to  whom  the  deal  or  property  may  be  entrusted 
and  such  trustee  will  be  held  strictly  to  account  to  his  coadventurers 
and  will  not  be  permitted  by  reascNDi  of  the  possession  of  the  prop- 
erty or  profits,  whichever  the  case  may  be,  to  enjoy  an  unfair  ad- 
vantage or  have  any  greater  rights  in  the  property  by  reason  of  the 
fact  that  he  is  in  j^ossession  of  the  property  or  profits  as  trustee  than 
his  coadventurers  are  entitled  to.  The  fact  that  he  was  entrusted  with 
the  rights  of  his  coadventurers  imposes  upon  him  the  sacred  duty  of 
guarding  their  rights  equally  with  his  own,  and  he  is  requii^ed  to 
account  strictly  to  his  coadventurers,  and  they  may  recover  after  a 
denial  by  him  of  any  of  their  rights. 

Miner  V.  Walsert, Nevada ,  181  Pacific  437,  p.  441. 

JOINT  ADVENTUUE  TO  ACQUIRE  MINING  PROPERTY CONSmERATION. 

An  agreement  entered  into  by  four  persons  to  use  their  joint  efforts  to 
acquire  certain  mining  property  and  convey  title  thereto  to  a  corpora- 
tion to  be  formed  by  them  for  the  purpose  of  taking  over  the  mining 
property  is  sufficient 'to  establish  a  joint  adventure;  and  a  contract 
of  joint  adventure  is  sufficiently  supported  by  a  consideration  grow- 
ing out  of  the  mutual  promises  of  the  parties. 

Miner  V.  Walsert, Nevada ,  181  Pacific  437,  p.  44L 

FAILURE    TO    COMPLY    WITH    STATUTE ^\'ALIDITY    OF    LEASES — BRIGHT    OF 

OTHER   PARTY  TO   ENFORCE. 

A  partnership  was  formed  in  Kentucky  under  a  certain  firm  name 
for  the  purpose  of  engaging  in  the  business  of  buying  and  selling 
oil  and  gas  leases.  The  partnership  failed  to  comply  with  the  stat- 
ute requiring  the  filing  of  a  certificate  by  persons  desiring  to  do 
busin3ss  under  an  assmned  name,  and  persons  are  prohibited  from 
carrying  on  or  conducting  business  under  an  assumed  name  without 
filing  the  required  ceitificate  in  the  office  of  the  clerk  of  the  county. 
A  lease  or  contract  made  by  a  partnership  without  complying  with 
the  statute  is  unenforceable,  but  such  a  lease  or  contract  is  not  void 
but  is  enforceable  by  the  party  not  in  fault,  and  he  may  compel 
specific  performance  or  cancellation  at  his  option  on  proper  proof. 

Warren  Oil  &  Oas  Co.  v.  Gardner, Ky. ,  212  Southwestern,  456,  p.  458, 
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EXTENT  AND  UABILITy. 

A  mining  partnership  was  formed  for  the  purpose  of  drilling 
for  oil  and  gas  on  certain  described  property.  This  partnership 
necessarily  continued  in  the  absence  of  an  agreement  to  the  con- 
traiy  as  respects  the  acquisition  of  additional  property  acquired 
and  used  in  the  line  of  business  of  the  partnership  and  developed 
with  partnership  fimds,  labor,  and  material. 

Rolshouse  v.  Wally, Pa. ,  106  Atlantic  227. 

ORAIi  AGREEMENT — ^PURCHASE  AND  SALE  OF  LEASE — STATUTE  OF  FRATJD8. 

A  partnership  was  formed  for  the  purpose  of  obtaining  oil  and 
gas  leases  from  landowners  and  then  selling  the  leases.  The  con- 
tract of  partnership  was  not  in  writing.  On  the  purchase  and  sale 
of  certain  leases  an  excluded  partner  brought  suit  for  an  account- 
ing and  for  a  recovery  from  his  associates  for  his  share  of  the  pro- 
ceeds of  the  business.  The  fact  that  the  leases  themselves  as  be- 
tween lessors  and  lessees  were  within  the  statute  of  frauds,  because 
real  estate  was  involved,  did  not  aflFect  the  personal  relation  and  obli- 
gation created  by  the  agreement  to  deal  in  such  instruments  and 
divide  the  profits,  and  the  statute  of  frauds  would  not  prevent  the 
plaintiff  from  recovering. 

Bird  V.  Wilsox, Kan. ,  180  Pacific  774,  p.  775. 

PURCHASE  OF   COAL  LANDS — SPECIFIC   PERFORMANCE — PREMATURE 

ACTION. 

Two  persons  agreed  to  furnish  equal  sums  of  money  to  purchase 
Indian  segregated  coal  lands  to  be  sold  by  the  Department  of  the 
Interior.  The  title  was  to  be  taken  in  the  name  of  one  for  the  joint 
use  of  both,  and  on  demand  a  conveyance  was  to  be  made  of  a  one- 
half  interest  therein  to  the  other.  The  purchase  price  was  furnished 
according  to  the  agreement,  and  after  the  purchase  the  second  part- 
ner demanded  a  conveyance  of  a  one-half  interest,  and  upon  refusal 
instituted  a  suit  for  specific  performance.  But  at  the  time  of  the 
commencement  of  the  action  the  title  to  the  land  had  not  passed  to 
the  trustee  by  virtue  of  the  certificate  of  purchase  issued  to  him,  and 
he  was  not  entitled  to  the  patent  to  the  land  until  the  conditions  and 
terms  of  the  sale  were  fully  complied  with.  The  action  for  specific 
performance  was  therefore  prematurely  brought  and  the  plaintiff 
partner  was  not  entitled  to  recover. 

Mayliar  ▼.  Ward» Okla. ,  180  Padflc  859  p.  800. 


PRINCIPAL  AND  AGENT. 

AUTHOBITY  OF  AQENT — ^ESTOPPEL. 

A  mining  company  clothed  cei*tain  of  its  officers,  as  agents,  with 
apparent  authority  to  procure  an  option  upon  mining  claims,  and 
such  authority  governs  the  mutual  rights  and  liabilities  growing 
out  of  the  transactions  between  the  company  as  principal  and  a 
third  person  with  whom  the  agent  dealt,  and  the  company  is  estopped 
to  deny  the  authority  of  its  agent. 

Ilammitt  v.  Virginia  Mining  Co., lOalio ,  181  Pacific  336,  p.  337. 

AUTHORITY   OF   MANAGER LIABILITY   OF  PRINCIPAL. 

A  company  of  mining  stock  brokers  engaged  in  the  business  of 
buying  and  selling  mining  stocks  and  mining  securities  had  their 
general  office  at  Salt  Lake  City.  The  company  established  a  branch 
office  at  Eureka  with  a  duly  appointed  manager  in  charge  of  the 
business  of  the  company  at  such  branch  office.  The  manager  of  the 
branch  office  in  the  course  of  business  received  an  order  for  the  pur- 
cha45e  of  a  thousand  shares  of  the  capital  stock  of  a  certain  mining 
company,  and  thereupon  placed  the  order  with  the  principal  com- 
pany, and  the  stock  was  purchased,  the  purchaser  paying  the  price 
and  the  commission  to  the  manager  of  the  branch  office.  The  pur- 
chaser requested  that  the  stock  be  retained  in  the  possession  of  the 
principal  so  that  notice  of  assessments  or  of  dividends  could  be  given 
through  the  company.  The  manager  retained  the  stock,  subsequently 
sold  it  and  appropriated  the  proceeds.  The  purchaser  of  the  stock 
under  the  circumstances  had  the  right  to  assume  that  the  manager 
was  authorized  to  hold  and  retain  the  certificates  of  stock  under  his 
general  authority  as  manager  and  the  principal,  the  brokerage  com- 
pany, was  liable  for  the  conversion  by  the  manager. 

Sullivan  v.  Evans-Morris- Whitney  Co., Utah ,  180  Pacific  435,  p.  438. 

AUTHORITY  OF  SUPERINTENDENT  OF  COAL  MINE — LIMITATION. 

The  superintendent  of  a  coal  mine  in  charge  of  the  work  impliedly 
has  authority  to  employ  and  discharge  miners  and  to  make  contracts 
necessary,  properly  to  carry  on  the  business  of  mining  coal  intrusted 
to  him;  but  without  specific  authority  he  has  no  implied  authority 
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to  make  a  contract  to  extend  beyond  a  reasonable  time  and  necessary 
to  the  successful  operation  of  the  mine. 

Roa  V.  Bowyer  Smokeless  Coal  Co., W.  Va. ,  99  Southeastern  213, 

p.  217. 

OIL  AND  GAS  UEASE — BANK  AS  AGENT  OF  LESSOR. 

An  oil  and  gas  lease  provided  that  it  should  become  void  if  the 
lessee  did  not  begin  operations  on  or  before  a  certain  stated  date, 
unless  the  lessee  paid  to  the  lessor,  or  deposited  to  his  credit  in  a 
certain  named  bank,  a  stated  amount  before  the  date  fixed.  Under 
such  a  provision  the  bank  became  the  sole  agent  of  the  lessor  for  the 
I'eception  of  the  money  and  a  payment  or  a  tender  to  the  bank  of 
the  amount  within  the  time  was  sufficient  to  keep  the  lease  alive. 

Texas  Co.  v.  Wimberly, Tex.  Civ.  App. ,  213  Southwestern  286,  p.  289. 

TRUST  DEED TRUSTEE  AS  AGENT  OF  BANK — ESTOPPEL. 

A  trustee  in  a  trust  deed  for  mining  property  given  to  secure  bonds 
of  the  company  was  a  director  of  the  coal  company  and  also  cashier 
of  the  bank  holding  a  majority  of  the  bonds.  The  president  of  the 
bank  "was  also  the  president  of  the  coal  company.  The  president  and 
the  cashier  of  the  bank  in  acquiescing  in  a  lease  of  the  coal  property 
rather  than  requiring  a  sale  under  the  trust  deed,  must  be  treated  as 
the  bank's  agents  duly  authorized  to  act  on  its  behalf  and  they  and 
the  bank  were  estopped  from  denying  the  agency. 

Oberman  v.  Red  Rook  Fuel  Co., W.  Va. ,  99  Southeastern  66,  p.  72. 

BENEFITS  PROM  UNAUTHORIZED  ACTS — MINING  CORPORATION — ^LIABILITT. 

A  mining  company  through  its  president  and  secretary  paid  money 
under  the  terms  of  a  second  option  obtained  by  the  oflScers  of  the 
company  on  a  mining  claim,  and  sought  to  have  the  payment  credited 
to  the  company  under  a  former  option.  The  corporation  seeking  to 
retain  a  benefit  derived  from  the  unauthorized  act  of  its  agent  or 
officer  is  chargeable  with  the  instrumentality  thus  employed  and  will 
not  be  permitted  to  disclaim  responsibility  flowing  therefrom  and  to 
claim  or  retain  the  fruits  of  the  transaction. 

Hammltt  v.  Virginia  Min.  Co., Idaho ,  181  Pacific  336,  p.  338. 


MINING  TERMS. 

ACCIDENT. 

An  ^^  accident  '^  is  an  undesigned,  sudden,  and  unexpected  event, 
usually  of  an  afflictive  or  unfortunate  character  and  often  accom- 
panied by  a  manifestation  of  force. 

Gilliland  v.  Ash  Grove  Lime  &  Portland  Cement  Co.,  Kan.  ,  180 

Pacific  793,  p.  794. 

ANKUAIi  ASSESSMENT  VfTORK. 

Annual  assessment  work  as  applied  to  a  mining  claim  has  nothing 
to  do  with  locating  or  holding  a  claim  before  discovery.  It  is  a 
condition  subsequent  to  discovery  and  location  to  be  performed  in 
order  to  proserve  to  the  locator  the  exclusive  and  continued  right  of 
possession. 

Union  on  Co.  v.  Smith*  39  Supreme  Ct  Rep^  30d»  pt.  311. 

DAT  MAN. 

A  day  man  in  a  mine  is  one  whose  duty  it  is  to  go  through  the 
entries  and  see  that  they  are  safe. 

Teter  v.  Central  Coal  &  Coke  Co., Mo.  App. ^  21S  Southwestern  135, 

p.  186. 

COURSE  OP  EMPLOYMENT. 

The  term  "  course  of  employment "  means  where  a  miner  is  work- 
ing within  the  period  of  the  employment  at  a  place  where  he  may 
reasonably  be  and  while  he  is  reasonably  fulfilling  the  duties  of  his 
employment  or  is  doing  something  incidental  thereto. 

Granite  Sand  &  Gravel  Co.  v.  Willoughby,  Ind.  App.  ,  123  North- 
eastern 194,  p.  195. 

FIRST  AID. 

First  aid  as  applied  to  an  injured  miner  is  defined  to  be  immediate 

attention  given  to  an  injured  miner  with  the  object  of  arresting 

hemorrhage,  relieving  pain,  and  preserving  life  until  the  services  of 

a  physician  can  be  obtained. 

Hunicke  v.   Mcramec  Quarry  Co.,  Mo.  ,  212  Southwestern  345, 

I).  346. 
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GENERAL  MANAGER.  i 

I 

The  term  "  general  manager  "  imports  general  authority  to  perform  i 

all  reasonable  things  in  conducting  the  usual  and  customary  busi-  i 

ness  of  his  principal. 

Hinton  v.  D*Yarmett,  Tex.  Civ.  App.  ,  212  Southwestern  518. 


GOOD  CLEAN  HOLE. 

As  applied  to  oil  well  drilling  a  "good  clean  hole"  is  one  free 
from  those  things  the  presence  of  which  would  render  the  well  in- 
capable of  use  as  a  well. 

Bain  v.  White,  256  Federal  428.  p.  432. 

HEADER. 

A  header  consists  of  a  piece  timber  from  four  to  six  inches  square 
and  from  ten  to  twelve  feet  in  length  and  is  placed  across  the  weak 
portion  of  a  roof  and  is  supported  by  posts  under  each  end,  thus 
leaving  a  space  for  operating  a  coal  cutting  machine. 

Consolidated  Coal  Co.  v.  Marcnm,  257  Federal  287,  p.  289. 

IMPROVEMENTS. 

The  term  "  improvements "  used  in  a  contract  of  sale  of  a  mine 
means  such  things  as  are  placed  thereon  by  way  of  betterment  and 
which  are  of  a  permanent  nature  and  which  add  to  the  value  of  the 
property  as  real  property  and  aid  in  the  extraction  of  ores  profitably 
and  successfully. 

Seijrloch  v.  Bisbee, Wash.  ,  181  Pacific  51  .p.  53. 

INJURY. 

The  term  "  injury,"  as  used  in  the  constitution  of  Montana,  means 
such  an  injury  as  the  law  recognizes  or  declares  to  be  actionable. 

Shea  V.  North  Butte  Mln.  Co., Mont. ,  179  Pacific  499,  p.  502. 

KILL. 

The  word  "  kill  "  as  applied  to  an  oil  or  gas  well  means  to  shut  off 
the  flow  of  oil  or  gas  temporarily  or  to  destroy  the  well  entirely  so 
that  neither  oil  nor  gas  can  flow. 

Department  of  Conservation  v.  Louisiana  Gas  &  Fuel  Co.,  144  La.  — ,  81 
Southern  454. 

ORIGINAL  PACKAGE. 

The  term  "  original  package  "  is  properly  applied  to  natural  gas 
transported  by  pipe  lines. 

West  Virginia  &  Maryland  Gas  Co.  r.  Towers, Md. ,  106  Atlantic 

265.  p.  268. 


MINING  CLAIMS. 

M ZNESAI.  CHABACTEB  OF  LANS. 

DEPOSIT  OF  LIMESTONE. 

Limestone  deposits  that  may  be  used  as  a  Portland  cement  ingredi- 
ent are  not  of  such  an  exceptional  nature  as  to  warrant  the  adjudica- 
tion as  mineral  of  land  upon  which  they  may  be  shown  to  exist.  The 
fact  that  a  deposit  of  limestone  may  be  used  in  the  construction  of 
surfacing  of  roads  does  not  render  the  land  upon  which  it  occurs 
mineral  land  within  the  meaning  of  the  mining  laws. 

Gray  Trust  Co.,  In  n\  47  I^nd  Decisions  18,  p.  20. 

ANY  DISCOVERY   WITHIN    CLAIM   SUFFICIENT. 

The  original  discovery  point  in  a  mining  location  was  lost  by  a 
suit  on  an  adverse  claim,  but  a  discovery  upon  the  remaining  part 
of  the  claimed  ground  that  was  more  than  300  feet  distant  from  the 
side  line  of  the  claim  was  sufficient  to  evidence  the  mineral  character 
of  the  land  and  to  entitle  the  applicant  to  a  patent  for  the  remaining 
portion  of  his  location. 

star  Gold  Mln.  Co.,  In  re,  47  Land  Decisioils  38,  p.  4a 

LOCATION    OF    CLAIM. 
LOSS  OF  DISCOVERY  POINT. 

A  valid  subsisting  mining  location  has  the  effect  of  a  grant  and 
operates  as  a  bar  to  a  second  location,  and  if  title  to  a  discovery 
fails  so  must  the  location  which  rests  upon  it,  the  loss  of  discovery 
being  the  loss  of  the  location. 

star  Gold.  Mln.  Co.,  In  re,  47  Land  Decisions  38,  p.  40. 
See  Swanson  v.  Sears,  224  U.  S.  180. 

LOCATION    NOTICE. 
REQUIRE]MENT SUFFICIENCY. 

The  statutes  of  some  of  the  States  i-equire  that  location  notices 
shall  be  conspicuously  posted  on  the  claim,  but  the  statute  of  Ari- 
zona (Civil  Code  1913,  par.  4028)  requires  a  conspicuous  monument 
of  stone  or  an  upright  post  securely  fixed  projecting  at  least  4  feet 
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above  the  ground,  in  which  monument  of  stone  or  on  which  post 
there  shall  be  posted  a  location  notice.  Under  this  statute  a  loca- 
tion notice  stuck  in  the  crevice  between  the  rocks  of  the  monu- 
ment of  stone,  although  hidden  from  view  by  dirt  and  gravel,  was 
a  substantial  compliance  with  the  statute  in  posting  notice  where 
there  was  no  indication  that  there  was  any  intentional  concealment, 
although  it  is  manifest  that  some  precaution  must  be  taken  by  a 
prospector  to  protect  his  location  notice  from  destruction. 

Hagan  v.  Button, Ariz, ,  181  Pacific  578,  p.  581. 

SUFFICIENCY  OF  DESCRIPTION. 

The  object  and  purpose  of  a  location  notice  is  to  give  notice  to 
subsequent  locators,  but  if  a  subsequent  locator  has  actual  notice  of 
a  prior  location  he  will  be  bound  thereby  although  the  notice  may 
be  defective.  A  description  in  the  location  notice  was  not  suffi- 
ciently definite  to  give  constructive  notice  of  the  location  of  a  claim, 
but  where  the  proposed  locator  was  informed  of  an  existing  loca- 
tion and  was  shown  the  actual  markings  and  monuments  on  the 
ground,  these  were  sufficient  to  inform  him  of  the  rights  of  the  prior 
locator. 

Thompson  v.  Underwood, Ark. ,  211  Southwestern  164,  p.  166. 

LIBEKAL   CONSTRUCTION — DESCRIPTION    OF   CLAIM. 

Notices  of  the  location  of  mining  claims  should  be  liberally  con- 
strued having  reference  to  the  circumstances  under  which  and  the 
character  of  the  parties  by  whom  they  are  generally  made.  In  de- 
termining the  sufficiency  of  a  location  notice  the  most  important 
guide  is  the  purpose  of  the  notice  which  is  to  identify  the  land 
claimed  with  reasonable  certainty.  The  mining  statute  expressly  pro- 
vides that  the  description  of  a  mining  claim  may  be  made  "  by  ref- 
erence to  some  natural  object  or  permanent  monument  as  will  identify 
the  claim  located."  A  description  of  a  claim  in  a  notice  that  makes 
a  well-defined  ledge  the  center  of  the  claim  and  also  makes  a  stone 
monument  referred  to  as  the  point  of  discovery  the  starting  point 
for  the  measurements  given  and  which  defines  the  other  dimensions 
of  the  claim  by  reference  to  the  well-defined  ledge  on  the  claim  with 
a  statement  of  the  number  of  feet  in  width  on  each  side  of  the  lode 
or  vein  is  a  sufficient  description, 

Sidney  v.  Richards, Cal.  App. ,  181  Pacific  394. 

CONSTRUCTION — NATURAL   OBJECTS. 

Mineral  deposits  are  frequently  discovered  in  the  wilderness  re- 
mote from  a  Government  survey  and  the  discoveries  are  usually 
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made  by  men  who  are  not  equipped  with  proper  instruments  or 
possessed  of  sufficient  education  to  enable  them  to  correctly  run  lines, 
make  measurements,  and  accurately  describe  the  land  sought  to  be 
located.  Considering  these  facts  a  location  notice  is  sufficient  if  it 
will  impart  notice  to  subsequent  locators. 

.    Independence  Placer  MIn.  Co.  v.  Knauss,  Idaho  ^.  181  Pacific  701, 

p.  705. 

DISCOVERY. 

ESSENTIAL  TO  VALIDmT. 

In  order  to  create  valid  rights  or  initiate  title  as  against  tlie 
United  States  to  a  mining  location,  a  discovery  of  mineral  is 
essential. 

Union  Oil  Co.  v.  Smith,  39  Supreme  Gt.  Rep.  308,  p.  310. 
See  United  States  Mining  Statutes  Annotated,  64. 

TIME  OF   MAKING. 

Discovery  is  the  indispensable  fact  in  a  mining  location  and  the 
marking  and  recording  of  the  claim  dependent  upon  it ;  but  the  order 
of  time  in  which  these  acts  occur  is  not  essential  to  the  acquisition 
from  the  United  States  of  the  exclusive  right  of  possession  of 
the  discovered  mineral, or  the  obtaining  of  a  patent  therefor;  but  dis- 
covery may  follow  after  location  and  give  validity  to  the  claim  as 
of  the  time  of  discovery,  provided  the  rights  of  third  persons  have 
not  intervened. 

Union  Oil  Cki.  v.  Smitli,  39  Supreme  Ct  Rep.  308,  p.  310. 
See  United  States  Mining  Statutes  Annotated  71. 

CONDITION  OP  VALID  LOCATION. 

The  discovery  of  mineral  within  the  limits  of  a  mining  claim  lo- 
cated is  a  necessary  prerequisite  to  a  complete  and  valid  mining 
location. 

Hagan  v.  Dutton, Ariz. ,  181  Pacific  578,  p.  580. 

See  United  States  Mining  Statutes  Annotated.  23,  64. 

DISCOVERY  BY   FORMER  LOCATOR — PRESUMPTION. 

Discovery  of  valuable  deposits  of  minerals  is  essential  to  a  valid 
mining  location  but  a  locator  need  not  be  the  first  or  original  dis- 
coverer of  mineral  on  the  claim.  He  may  appropriate  an  abandoned 
or  forfeited  discovery  by  locating  the  claim  as  a  relocation,  and  it  is 
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sufficient  if  he  knew  at  the  time  of  making  his  location  that  there  had 
been  a  discovery  of  mineral  on  the  location. 

Hagan  v.  Button,  —  Ariz.  — ,  181  Pacific  578,  p.  580. 

DISCOVERY   POINT    MUST   BE    WITHIN    LOCATION. 

A  mineral  applicant  must  show  that  the  discoveries  were  on  the 
vein  or  that  another  discovery  had  been  made  upon  the  vein  prior  to 
application  for  patent  and  the  discovery  must  be  within  the  limits  of 
the  claim.  A  discovery  without  the  limits  of  a  claim,  no  matter  what 
its  proximity,  does  not  suflSce. 

Star  Gold  Min.  Co.,  In  re»  47  Land  Decisions  38,  p.  40. 
See  Waskey  v.  Hammer,  223  U.  S.  85,  p.  91. 

United  States  Mining  Statutes  Annotated,  68,  181. 

DISCOVERT  IN  SHAFT. 

The  statute  of  Arizona  (Civil  Code,  Par.  4030)  requires  a  dis- 
covery shaft  to  be  sunk  within  90  days  after  the  location. 

Hagan  v.  Dutton, Ariz. ,  181  Pacific  578,  p.  581. 

QUESTION  OP  FACT. 

Whether  or  not  there  has  been  a  discovery  of  mineral  on  a  mining 
claim,  within  the  meaning  of  the  United  States  statute  was  a  ques^ 
tion  of  fact  for  the  trial  court  to  determine  under  the  evidence  in  a 
controversy  between  rival  claimants. 

Hagan  v.  Dutton, Ariz. ,  181  Pacific  578,  p.  580. 

GROUP  CLAIM — DISCOVERT  ON  HACK  CLAIM. 

The  act  of  1903  (32  Stats.  825,  Comp.  Stats.  Sec.  4636),  does  not 
by  virtue  of  the  proviso  excuse  or  dispense  with  actual  discovery  of 
oil  on  each  of  a  group  of  claims  although  the  discovery  work,  the  act 
of  drilling  a  well  upon  one  claim  may  have  a  tendency  to  determine 
the  oil-bearing  character  of  the  contiguous  claims.  Such  work  does 
not  confer  upon  the  locator  inchoate  rights  in  the  other  claims  of  the 
group  of  which  the  latter  was  not  in  actual  possession  and  upon  none 
of  which  a  discovery  of  oil  had  been  made. 

Union  OU  Co.  v.  Smith,  39  Supreme  Ct.  Rep.  308,  p.  312. 

RIVAL    MINERAL    CL.\IMANTS — PROOF. 

In  actions  between  rival  mineral  claimants  the  rule  as  to  proof 
of  the  discovery  of  minerals  is  more  liberal  than  in  other  actions. 

Hagaa  v.  Duttoti.  —  Ariz.  — ,  ISl  PaciQc  578,  p.  580. 
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VEIN  OB   LODE. 

PRESUMPTION   OF   EXISTENCE. 

The  statute  (sec.  2320,  Rev.  Stats.)  contemplates  that  the  claim- 
ant will  locate  not  exceeding  1,500  feet  along  the  discovered  vein 
or  lode,  and  there  arises  a  presumption,  essentially  one  of  fact,  that 
the  located  vein  extends  throughout  the  length  of  the  claim. 

Star  Gold  Mln.  Co.,  In  ro,  47  Land  Decisions  38,  p.  42. 

OWNERSHIP  OF  ALL  VEINS. 

The  locator  of  a  mining  claim  is  not  only  entitled  to  the  discovered 
vein  but  to  all  other  veins,  lodes,  and  ledges  apexing  within  the 
ground  included  in  the  surface  location. 

Star  Gold  Min.  Co.,  In  re,  47  Land  Decisions  38,  p.  42. 

MABKINQ    LOCATION. 
NATURAL  OBJECTS PERMANENT  MONUMENTS. 

A  location  notice  giving  the  name  of  the  claim  and  showing  that 
it  was  tied  to  the  junction  of  two  named  creeks,  and  a  description 
showing  that  another  claim  was  tied  to  a  cabin  on  the  first-named 
claim  and  that  another  named  claim  was  tied  to  a  flume  on  the  first- 
named  claim  with  reference  to  the  northerly  side  of  a  named  creek, 
must  be  regarded  as  sufficient,  as  the  junction  of  the  two  creeks  is  a 
natural  object,  and  the  cabin  and  the  flume  are  permanent  monu- 
ments within  the  means  of  the  mining  statutes. 

Independence  Placer  Min.  Co.  v.  Knaus^^,  —  Idaho  — ,  181  Pacific  701,  p.  708. 
See  United  States  Mining  Statutes  Annotated,  227. 

ASSESSMENT    WOBK. 

FAILURE   TO   PERFORM — ESTOPPEL. 

The  owner  of  an  interest  in  a  mining  claim  who  stood  by  from 
1904  until  1916  and  who  neither  performed  nor  paid  his  part  of  the 
assessment  work,  and  contributed  nothing  toward  the  success  of  the 
mine  and  apparently  abandoned  whatever  interest  he  had,  can  not. 
neither  can  his  assignee,  assert  and  reclaim  an  interest  in  the  mining 
claim  as  against  a  relocator. 

Harvey  v.  Laurier  Min.  Co.,  —  Wash.  — ,  179  Pacific  864. 

FORFEITURE  BY  COOWNER — ^ADVERSE  POSSESSION. 

A  part  owner  of  a  mining  claim  can  not  forfeit  his  coowners  in- 
terest because  of  the  coowner's  failure  to  perform  or  to  contribute  to 
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the  performance- of  the  assessment  work,  where  during  the  period  of 
time  when  the  annual  assesBment  work  was  to  be  done  the  coowner 
Tvas  by  the  part  owner  insisting  on  forfeiture,  denied  permission  to 
enter  upon  the  claim  or  to  contribute  to  the  assessment  work. 

Becker-Franz  Co.  v.  Shannon  Copper  Co.,  256  Fe«leral  522,  p.  523. 
GROUP  CLAIMS — DISCOVERY  WORK — ACT  OF   1903. 

The  act  of  1903  (32  Stats.  825,  Comp.  Stats,  sec.  4636),  provides 
that  upon  oil  claims  located  as  placer  mining  claims,  the  annual 
assessment  work  may  be  done  upon  one  of  a  gi'oup  of  contiguous 
claims  under  a  common  ownership,  provided  the  labor  will  tend  to 
the  development  "  or  to  determine  the  oil-bearing  character  of  such 
contiguous  claims."  In  constniing  this  statute  the  United  States 
Supreme  Court  said:  "It  is  hardly  necessary  to  say  that  the  dis- 
covery of  oil  upon  several  contiguous  claims  does  not  render  it  wholly 
unimportant  that  assessment  work  thereafter  done  by  the  common 
owner  upon  one  of  the  claims,  in  order  to  be  credited  to  him  as  if 
it  had  been  distributed  among  the  several  claims  shall  be  of  general 
benefit  to  the  gi'oup.  This  is  the  object  of  the  act,  and  except  as  the 
proviso  specifically  declares  '  determination  of  oil-bearing  character ' 
<o  be  of  benefit  to  the  contiguous  claims,  little  is  added  to  the  effect 
of  section  2324,  Bev.  Stats.,  respecting  group  assessment  work.  But 
^e  can  not  declare  a  determination  of  the  '  oil-bearing  character '  of 
a  claim  upon  which  oil  already  has  been  discovered  to  be  a  matter  so 
idle  as  to  require  us  to  seek  a  strained  construction  of  the  statute. 
In  our  opinion  the  act  shows  no  purpose  to  dispense  with  discovery 
as  an  essential  of  a  valid  oil  location  or  to  break  down  in  any  way 
the  recognized  distinction  between  the  pedis  possessio  of  a  pros- 
pector doing  work  for  the  purpose  of  discovering  oil  and  the  more 
substantial  right  of  possession  of  one  who  has  made  a  discovery  and 
performs  annual  development  work  tjo  maintain  his  right  to  the 
Mineral  lintil  patent  is  obtained." 

Union  Oil  Co.  v.  Smitli,  39  Siii)n*me  Ct.  Rep.  308,  p.  312. 

AFFIDAVITS   OF    PERFORMANCE — PERJURY. 

The  making  of  false  affidavits  as  to  the  performance  of  assessment 
work  on  a  placer  claim  may  constitute  perjury,  and  an  indictment 
was  sufficient  without  stating  the  particular  statute  under  which  it 
was  made.  Where  the  evidence  for  the  prosecution  was  not  sufficient 
alone  to  justify  a  conviction,  but  taken  in  connection  with  the  con- 
tradictions and  discrepancies  in  the  testimony  of  the  defendant  a 
verdict  of  guilty  was  not  disturbed  on  appeal. 

VedlD  V.  United  States,  257  Federal  550,  p.  551. 
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FO&FEITUBE. 
PROOF    ON    RKIXXATIOX BURDEN. 

Where  a  mining  location  was  made  upon  ground  alletged  to  l)e 
forfeited  for  failure  to  perform  the  annual  assessment  work  or  to 
make  the  required  improvements,  the  burden  of  proving  such  for- 
feiture was  upon  the  relocator. 

Copi)er  State  Min.  (C  v.  Kidder, Ariz. .  170  Pacific  041.  p.  046. 

ABANBOKKENT. 
ITJOOF   ON    RELOCATION. 

A  relocator  attempting  a  relocation  upon  ground  previously 
located  has  the  burden  of  proving  that  the  original  location  had  been 
aband(Mied. 

Copper  State  Mln.  Cu.  v.  Kidder, Arix. ,  17U  I^clfie  Oil,  ih  046. 

BELOCATION. 

EXISTING   VALID  LOCATION GROUND  WITIIDRAWN. 

An  attempted  relocation  of  a  mining  claim,  upon  a  valid  existing 
location  is  wholly  void  for  the  purpose  of  founding  any  right  or 
claim  to  the  ground.  Ground  withdrawn  from  the  public  domain 
by  prior  valid  and  subsisting  location  is  not  subject  to  relocation. 

Uagan  v.  Duttou, Ariz. ,  ISl  rucifle  57S»  p.  582. 

ADOPTION    or    MONUMENTS. 

A  person  intending  to  i*elocate  certain  mining  ground  erected 
discovery  monuments  on  an  existing  mining  claim  with  the  consent 
or  without  objection  of  the  then  owner.  Such  monuments  could  be 
legally  adopted  on  a  subsequent  relocation  of  the  claim,  although 
the  monuments  were  built  at  a  time  when  the  gi*ound  was  not  open 
to  location.  The  rule  is  that  discovery  monuments  existing  on  the 
gi'ound  at  the  time  of  the  location  may  be  adopted  by  a  relocator, 
either  by  rebuilding  partially  existing  monuments  or  availing  hiiM- 
self  of  existing  monuments  by  using  them,  and  this  is  a  complianc*c 
with  the  law,  and  the  use  of  such  monuments  for  the  purpose  of 
marking  the  boundaries  of  a  claim  is  a  sufficient  compliance  with  the 
statute  and  creates  a  valid  relocation  on  the  performance  of  other 
requirements. 

Hagan  v.  I>utton, Ariz. ,  181  Taclflc  578,  p.  582. 

ABANDONMENT   OBi    FORrEITUKK ^BURDEN    OF    PROOF. 

Where  a  mining  location  is  made  ui)on  ground  as  abandoned,  or 
forfeited,  for  failure  to  do  the  annual  work  or  make  the  required  im- 
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provement,  the  burden  of  showing  such  abandonment  or  forfeiture  is 
upon  the  relocator. 

Copper  State  Mln.  Co.  v.  Kidder, Ariz.  ,  179  Paclflc  641,  p.  646. 

See  Ganningham  v.  Pirning,  0  Ariz.  288,  80  Pacific  329. 

Hammer  v.  Garfield  Min.  Co.,  130  l\  S.  290.  19  Sup*  Ct.  54a 

AGREEMENT  TO  PROl'ECT DUTY  TO  PAY. 

Where  it  was  claimed  that  the  relocator  of  a  mining  claim  agreed 
to  protect  the  interest  of  a  part  owner  of  the  original  claim  upon  the 
payment  by  such  part  owner  of  the  expense  incurred  by  the  relocator 
in  the  performance  of  the  assessment  work  and  in  operating  the  minc^ 
it  was  the  duty  of  such  part  owner  to  offer  to  pay  his  share  of  such 
expenses  before  demanding  and  seeking  to  recover  his  interest  in  the 
relocated  claim. 

Haney  v.  Laurier  Mln.  Co., Wash.  ,  179  Pacific  864,  p.  885. 

DESCBIFTION. 
SUFFICIENCY  OF  DESCBIFTION. 

The  description  of  a  mining  claim  is  sufficient  if  by  any  reason- 
able construction,  in  view  of  the  surrounding  circumstances,  the  lan- 
guage employed  in  the  description  will  impart  notice  to  a  subsequent 
locatoh 

Independence  Placer  Min.  Co.  v.  Knanss,  Idaho  ,  181  Pacific  701, 

p.  703. 
See  United  States  Mining  Statutes  Annotated,  226. 

FOSSESSOBY    BJQHTS. 

BIGHTS    BEFORK   DISCO^'ERY — ^PEDIS    POSSESSIO   PROTECTED. 

Section  2319,  United  States  Revised  Statutes,  extends  an  express 
invitation  to  all  qualified  persons  to  explore  the  public  lands  for 
valuable  mineral  deposits ;  and  persons  who  proceed  in  good  faith  to 
make  such  explorations  and  enter  upon  vacant  public  lands  for  that 
purpose  are  not  treated  as  trespassers,  but  as  licensees  or  tenants  at 
will.  The  exploration  must  precede  the  discovery  of  minerals,  and 
some  occupation  of  the  land  is  necessary  for  adequate  and  systematic 
exploration,  and  it  must  follow  that  legal  recognition  of  the  pedis 
possessio  of  a  bona  fide  and  qualified  prospector  is  regarded  as  a 
necessity.  Such  a  prospector  may  hold  the  place  in  which  he  may 
be  working  against  all  others,  having  no  better  right,  and  while  he 
remains  in  possession  diligently  working  toward  discovery,  he  is 
entitled  for  at  least  a  reasonable  time  to  be  protected  against  forcible, 
fraudulent,  and  clandestine  intrusions  upon  his  possession. 

Union  Oil  Co.  v.  Smith,  30  Supreme  Ct.  Rep.  308,  p.  310. 
See  United  States  Mining  Statutes  Annotated,  117. 
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POSSESSION  BEFORE  DISCOVERT — EXTENT  OF  PROTECTION. 

The  United  States  Supreme  Coui-t  conceded  that  the  Supreme 
Court  of  California  extended  the  rule  of  protection  to  the  locator  of 
a  mining  claim  before  discovery  "  not  only  as  far  as  the  pedis  pos- 
sessio  but  to  the  limits  of  the  claim  as  located,"  and  that  under  the 
rule  established  by  that  court  the  locator  has  the  right  to  maintain 
possession  as  against  violent,  fraudulent,  and  sun*eptitious  intrusion 
so  long  as  he  continues  to  occupy  the  land  to  the  exclusion  of  others 
and  diligently  and  in  good  faith  prosecutes  the  work  of  endeavoring 
to  discover  valuable  mineral  thereon.  But  in  the  case  recognizing 
this  nile  of  the  California  court,  the  Supreme  Court  expresdy  said 
that  the  extent  of  the  possessory  right  of  a  locator  before  discovery 
was  a  question  not  raised  in  the  case. 

Union  Oil  Co.  v.  Smith,  39  Supreme  Ct.  Rep.  308,  p.  310. 
See  United  States  Mining  Statutes  Annotated,  117. 

PROPERTY  RIHHTS TRANSFER. 

Without  a  patent,  the  possessory  right  of  a  qualified  locator  of  a 
mining  claim  after  discovery  of  minerals  upon  the  claim  is  a  prop- 
erty right  in  the  full  sense,  unaffected  by  the  fact  that  the  paramount 
title  to  the  land  is  in  the  United  States,  and  such  right  is  capable  of 
being  transferred  by  conveyance,  inheritance,  or  devise. 

Union  Oil  Co.  v.  Smith,  39  Supreme  Ct.  Hep.  308,  p.  311. 
See  United  States  Mining  Statutes  Annotated,  122. 

EXTENT  AND  EFFECT. 

A  discovery  of  mineral  by  a  qualified  locator  upon  unappropriated 
public  lands  initiates  substantial  rights  as  against  the  United  States 
and  all  the  world.  If  the  locator  makes  a  record  of  his  claim  in  ac- 
cordance with  section  2334  (U.  S.  Bev.  Stats.),  and  the  pertinent 
local  laws  and  regulations,  he  has,  by  the  terms  of  section  2322,  an 
exclusive  right  of  possession  to  the  extent  of  his  claim  as  located, 
with  the  right  to  extract  the  minerals,  even  to  exhaust  them  with- 
out paying  any  royalty  to  the  United  States  as  owner  and  without 
ever  applying  for  a  patent  or  seeking  to  obtain  title  to  the  fee.  The 
continued  possessory  right  is  subject  to  the  performance  of  the 
annual  labor  as  provided  in  section  2324,  for  upon  the  failure  to  do 
this  the  claim  is  open  to  relocation  by  others  at  any  time  before 
resumption  of  work  by  the  original  locator. 

Union  Oil  Co.  v.  Smith,  39  Supreme  Ct.  Rep.  308,  p.  311. 
See  United  States  Mining  Statutes  Annotated,  116. 
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ACTUAL    OCCUPATION    UNNECESSARY — ABANDONMENT    AND    FORPEITUKE. 

Actual  and  continuous  occupation  of  a  valid  mining  location  based 
upon  discovery  is  not  essential  to  the  preservation  of  the  possessory 
right  The  court's  opinion  reads :  ^  The  right  is  lost  only  by  aban- 
donment, as  by  the  nonperformance  of  the  annual  labor  required  by 
section  2324,"  ^ 

Union  on  Co.  v.  Smith,  39  Supreme  Ct.  Rep.  308,  p.  311. 

Note:  The  court  in  this  case  fails  to  recognize  the  distinction  hetween 
abandonment  and  forfeiture  of  n  mining  claim.  The  possessory  right  of  the 
locator,  the  court  said,  "  is  lost  only  by  abandonment  as  by  the  nonperformance 
of  the  annual  labor."  The  right  of  possession  of  an  unpatented  mining  claim 
may  be  lost  by  "abandonment."  at  any  time.  Abandonment  has  no  relation 
whatever  to  the  performance  of  the  annual  assessment  labor.  "Abandonment " 
may  be  complete  at  any  time,  but  a  "  forfeiture  "  can  only  take  place  after  the 
expiration  of  the  statutory  period  for  performing  the  annual  assessment  work 
and  on  failure  to  do  the  required  work.  The  same  court  In  the  familiar  case 
of  Laviguino  v.  Uhlig,  198  U.  S.  443,  failed  to  make  this  distinction  between 
abandonment  and  forfeiture,  and  the  decision  created  some  confusion  among 
wmrts  of  the  metal  mining  States.  The  error  was  corrected  in  the  case  of 
Farrell  v.  Lockhart,  210  IT.  S.  142,  and  the  distinction  pointed  out  though  the 
former  case  was  not  expressly  overruled. — ^Author. 

See  United  States  Mining  Statutes  Annotated,  254,  258,  495. 

POSSESSION   PROTECTED ^ERROR   IN    LOCATION. 

A  person  who  locates  a  mining  claim  in  good  faith  is  protected  in 
his  possession  of  the  surface  marked  out,  although  subsequent  devel- 
opments may  show  that  the  location  of  the  apex  of  the  vein  was 
erroneous. 

Star  Gold  Min.  Co.,  In  re,  47  Land  Decisions  38,  p.  42.  i 

See  Harper  v.  HiU,  169  Cal.  250, 113  Pac.  162. 

MINERAL  LANDS   IN    TOWNSITES. 

Section  2386  (U.  S.  Rev.  Stats.)  provides  that  where  mineral  veins 
are  in  the  possession  of  a  locator  whose  possession  is  recognized  by 
local  authority  the  title  to  town  sites  shall  be  subject  to  such  recog- 
nized possession  and  the  necessarj'  use  thereof. 

Golden  Center  of  Grass  Valley  Min.  Co.,  In  re,  47  Land  Decisions  25,  p.  27. 
S«fe  United  States  Mining  Statutes  Annotated,  1354. 

RAILROAD  RIGHT   OF   WAT ^RELATIVE    RIGHTS. 

A  railroad  right  of  way  over  and  across  a  mining  claim  as  a  part 
of  a  national  forest  was  superior  to  the  right  of  the  mining  claimant 
who  held  under  his  mining  claim  until  the  land  was  opened  and  who 
then  made  application  and  obtained  patent  under  the  homestead  law. 

Van  Dyke  v.  Arizona  Eastern  R.  Co.,  248  U.  S.  49,  p.  62. 
144401  •—Bull.  183—20 6 
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CONTRACT  OF   8AI£ — ^FOBFETTURB — ^RIGHT  TO   I]ICPBO\XM£NTS. 

The  owner  of  mining  claims  entered  into  a  contract  of  sale  by 
which  the  purchaser  was  to  pay  $30,000.00  in  instalments.  The  con- 
tract expressly  provided  that  time  was  the  essence  of  the  contract 
and  on  failure  of  the  purchaser  to  make  the  payments  agreed  upon 
the  contract  should  become  void  and  the  purchaser  forfeit  all  ri^ts 
thereunder  and  all  payments  made  should  be  forfeited  as  liquidated 
damages  and  the  seller  should  take  immediate  possession  of  the  prop- 
erty with  all  improvements  placed  thereon  by  the  purchaser.  The 
improvements  placed  upon  the  property  claimed  under  the  forfeiture 
clause  in  part  consisted  of  iron  water  tanks,  rails  for  the  railroad 
tracks  laid  in  place  and  a  large  lot  of  iron  pipes,  whicC  were  more 
or  less  attached  to  the  frediold ;  and  also  a  quantity  of  sundry  loose 
mining  tools,  equipment  and  supplies  useful  in  the  operation  of  the 
mine,  but  in  no  sense  improvements  on  the  realty.  The  term  ^  im- 
provements ^  used  in  the  contract  has  a  broader  significance  than  that 
accorded  to  the  term  "  fixtures."  Improvements  within  the  meaning 
of  the  forfeiture  clause  included  those  things  of  a  permanent  nature 
which  tended  to  increase  the  value  of  the  property  as  a  mine  and  to 
aid  in  the  extraction  of  ore  profitably.  The  articles  specifically  men- 
tioned are  improvements  of  a  permanent  nature  which  enhance  the 
value  of  the  realty  for  the  uses  for  which  it  was  intended.  But  the 
term  does  not  include  the  loose  mining  tols,  equipment  and  sup- 
plies though  useful  in  mining  operations  but  in  no  sense  improve- 
ments on  the  realty. 

Siegloch  V.  Bisbee, V^ash. ,  181  Pacific  51,  p.  62. 

See  Virginia  Min.  Co.  v.  Haeder, Idaho ,  181  Pacific  141. 

AD^*ERSE    POSSESSION — ^PARTITION RECOVERY    FOR    ASSESSMENT    WORK. 

In  a  suit  for  partition  of  a  mining  claim  a  court  of  equity  may  di- 
rect pajment  by  one  cotenant  to  another  of  his  proportionate  share 
of  assessment  work  made  necessary  to  maintain  the  life  of  the  claim. 
But  this  right  to  contribution  is  lost  in  the  case  where  the  cotenant 
in  possession  holds  adversely  to  his  cotenant  and  refused  to  permit 
him  to  enter  upon  the  claim  or  to  contribute  his  proportion  of  the 
expenses  of  the  assessment  work,  as  the  claim  for  contribution  is  in- 
consistent with  the  prior  acts  of  the  cotenant  in  possession  and  estops 
him  to  claim  compensation. 

Becker-Franz  Co.  v.  Slianiion  Oop|>er  Co.,  256  Federal  522,  ix  524. 

LEASE — RECOVERY  OF  RENT — DEFENSE. 

The  locator  of  a  mining  claim  leased  a  part  of  the  surface  for  busi- 
ness purposes  and  gave  the  lessee  the  privilege  of  erecting  certain 
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buildings  and  structures  thereon.  In  an  action  to  recover  instal- 
ments of  rent  due,  the  lessee  can  not  defeat  a  recovery  on  the  ground 
that  the  mining  location  was  void  for  the  reason  that  no  mineral  was 
discovered  within  the  claim,  or  that  the  locator  failed  to  record  his 
notice  of  location  within  the  statutory  period  or  that  the  locator 
failed  to  perfortn  the  assessment  work  during  certain  years,  as  this 
would  permit  the  tenant  to  deny  the  landlord's  title.  If  the  lessor's 
title  failed  for  any  reason  the  lessee  would  have  his  remedy  on  the 
implied  warranty  of  title. 

Ljmch  V.  ClarU, Ariz. ,  179  Pacific  9C0,  p.  962. 

POSSESSOBY   ACTIONS. 

SUIT  TO  QUIET  TITLE — PLEADING. 

A  ccMnplaint  to  quiet  title  to  an  unpatented  mining  claim  is  suffi- 
cient  where  there  is  an  allegation  in  ordinary  and  concise  terms  to 
the  effect  that  the  plaintiff  is  the  owner  and  in  possession  of  the 
described  property,  without  setting  out  matters  of  evidence  or  pro- 
bative facts;  and  an  allegation  that  the  defendant  claims  an  adverse 
interest  or  estate  is  sufficient  without  defining  it. 

Hammitt  v.  Virginiji  Miu.  Co., Idaho  ,  181  Pncifle  336.  p.  337. 

QUIETING  TITLE — ^DESCKIPTION  OF  CLAIM. 

The  relocator  of  a  mining  claim  can  not  maintain  an  action  to 
quiet  his  title  as  against  the  original  locator  where  the  original  loca- 
tion notice  contained  a  sufficient  description  of  the  ground  sought 
to  be  located  and  where  there  was  an  honest  attempt  by  the  original 
locator  to  locate  the  claim  and  there  was  a  sufficient  compliance 
with  the  requirements  of  the  law  and  especially  where  the  relocator 
had  actual  knowledge  of  the  extent  of  the  original  claim. 

Sidney  r.  Richards, Cal.  App. .  181  Paclflc  3d4,  p.  395. 

OWNERSHIP — PLEADING. 

In  a  suit  to  qiiiet  title  to  a  mining  claim  the  complaint  need  not 
allege  in  detail  the  manner  in  which  the  claim  was  located  nor  the 
qualifications  of  the  locator.  In  such  a  case  it  is  only  necessary ^to 
allege  the  ultimate  fact  of  the  complainant's  interest  in,  or  claim  to, 
the  property.  Although  a  complaint  to  quiet  title  to  a  mining  claim 
did  not  sufficiently  describe  or  identify  the  claim,  but  where  thc^ 
complainant  at  the  trial  introduced  the  notices  of  location,  together 
with  oral  testimony  touching  the  location  and  description,  and  this 
evidence  was  admitted  without  objection  as  to  the  sufficiency  of  the 
complaint,  it  is  sufficient  to  sustain  the  judgment. 

Indepenilence  Plncer  l^Tln.  Co.  v.  Knmiss,  Idaho  ,  181  Pacific  701, 

IX  702. 


62  MINING  PECISJO^d,  MAY-AtTGUST,  1919. 

MINERAL  CLAIMANTS^— DISCOVERY  RULE. 

In  a  possessory  action  between  two  mineral  claimants  the  rule 
respecting  the  sufficiency  of  discovery  of  valuable  mineral  deposits  is 
more  liberal  than  when  it  is  between  a  mineral  claimant  and  one 
seeking  an  agricultural  entry.  The  reason  of  this  is  that  where 
land  is  sought  to  be  taken  out  of  the  category  of  agricultural  land 
the  evidence  of  its  mineral  character  should  be  reasonably  dear, 
while  in  respect  to  mineral  lands  in  the  controversy  between  claim- 
ants the  question  is  simply  which  is  entitled  to  priority. 

Hagan  v.  Dutton, Ariz. ,  ISl  Pacific  578,  p.  580. 

PROOF    OF    DISCOVERY    IN    DISCOVERY    SHAFT. 

In  an  action  between  rival  claimants  for  the  possession  of  a  min- 
ing claim  the  issue  as  to  whether  the  evidence  had  disclosed  mineral 
in  place  had  reference  to  a  discovery  of  mineral  in  the  discovery 
shaft  which  the  statute  of  Arizona  (Civil  Code,  Paragraph  4030, 
Subdiv.  2),  requires  to  be  sunk  within  90  days  after  the  location. 

Hagan  v.  Dutton, Ariz. ,  181  Pacific  578,  p.  581. 

PROOF   OF   LOCATION   ON   UNOCCUPIED   LAND. 

In  an  action  for  the  possession  of  a  mining  claim  it  is  sufficient 
where  the  complainant  testified  without  objection  that  his  claim  was 
located  on  unappropriated  government  lands.  Such  proof  is  suffi- 
cient to  sustain  a  finding  of  the  jury  in  favor  of  the  complainant. 

Thompson  v.  Underwood, Ark. ,  211  Southwestern  164,  p.  165. 

FAILURE  TO  ASSERT — LACHES. 

The  fact  that  mining  property  is  more  subject  to  sudden  and 
violent  fluctuations  of  value  than  other  property  requires  persons 
having  claims  to  mining  property  to  use  the  utmost  diligence  in  en- 
forcing them  and  any  unreasonable  failure  to  do  so  would  be  fatal. 
There  is  no  class  of  cases  in  which  the  doctrine  of  laches  has  been 
mope  relentlessly  enforced  than  in  possessory  actions  for  mining 
claims. 

Harvey  v.  Laurier  Min.  Co., Wash.  ,  179  Pacific  864,  p.  165. 

LESSOR  MAY  SUE  TRESPASSER  FOR  POSSESSION. 

The  lo<Sator  of  a  valid  mining  claim  upon  unappropriated  govern- 
ment lands  may  maintain  ejectment  for  the  possession  of  the  claim 
against  a  trespasser  or  against  a  person  in  unlawful  possession 
although  he  had  leased  or  granted  to  another  the  right  to  enter 
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upon  and  mine  the  claim  on  a  royalty  basis.  The  execution  of  the 
lease  in  no  way  affected  his  right  to  maintain  ejectment  for  the 
possession  of  the  land  against  a  trespasser  or  one  holding  it  unlaw- 
fully. 

Tliompson  v.  Underwood, Ark. ,  211  Southwestern  164,  p.  165. 

COAL  LOCATIONS. 
SALE   BEFORE   ENTRY — SLBSEQUENT   TITLE    INURES    TO   PURCHASER. 

A  qualified  locator  filed  his  coal  declaratory  statement  giving 
him  a  right  to  make  entry  of  certain  coal  lands.  Before  completing 
the  entry  he  conveyed  the  land  by  deed  to  a  purchaser  and  under  an 
agreement  completed  his  entry  and  after  a  space  of  more  than  three 
years  obtained  a  patent  and  delivered  the  same  to  the  purchaser. 
The  legal  title  to  the  land  did  not  pass  at  the  time  of  the  original 
conveyance  by  the  entryman,  but  when  he  received  his  patent  and 
delivered  it  to  his  grantee  and  received  the  remainder  of  the  pur- 
chase price  certainly  no  title  still  remained  in  him  which  he  could 
assert  against  his  grantee  and  there  was  no  title  which  he  could 
convey  to  a  third  person  and  particularly  to  a  third  person  who  was 
not  an  innocent  purchaser  for  value.  Having  no  title  at  the  time 
he  conveved  for  a  full  and  valuable  consideration,  when  he  subse- 
qiiently  acquired  title  by  patent,  such  title  inured  to  his  grantee. 

Ketchum  v.  Pleasant  Valley  Coal  Co.,  257  Fetleral  274,  p.  273. 

ADVERSE     POSSESSION. 

A  coal  land  entryman  after  filing  a  declaratory  statement  con- 
veyed the  land  to  a  purchaser  and  under  an  agreement  completed 
his  entry,  obtained  a  patent  and  delivered  the  same  to  the  purchaser. 
The  purchaser  took  possession  of  the  property  under  the  conveyance 
before  the  issuance  of  the  patent  and  held  possession  for  about 
thirty  years,  paid  the  taxes,  erected  a  store  house,  trestle,  coal  tipple, 
dwellings  for  employees,  offices,  power  house,  tram  line,  coke  ovens, 
railroad  tracks  and  other  improvements  at  an  expenditure  of  about 
a  quarter  of  a  million  dojlars.  The  possession  was  held  and  the 
improvement  made  with  the  knowledge  of  the  original  grantor  and 
of  the  adverse  claimant.  A  court  of  equity  will  grant  no  relief 
under  such  circumstances. 

Ketchum  v.  Pleasant  Valley  Coal  Co.,  2o7  Federal  274,  p.  277. 

APPUCATION   FOR   PATENT — PAYMENT  OF  PURCHASE  PRICE. 

An  applicant  for  a  patent  for  a  coal  location  may  at  his  option 
pay  for  the  land  at  the  time  of  the  filing  or  at  any  time  thereafter 
up  to  fifteen  days  from  and  after  receipt  of  notice  from  the  Register. 
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Bat  if  payment  js  not  made  at  the  time  of  filing  the  applicatkm  and 
an  increase  in  value  subsequently  occurs  the  applicant  will  be  re- 
quired tO'pay  the  new  or  higher  price. 

Thomas,  In  re,  47  Land  Decisions  43,  p.  44. 

See  United  States  Mining  Statutes  Annotated,  748. 

PATENT  TO  COAL  LANDS COLLcVTERAL  ATTACK. 

An  applicant  for  coal  land  filed  a  coal  declaratory  statement  giv- 
ing him  a  right  to  make  entry  of  the  land,  but  before  he  made  entry 
he  conveyed  the  land  by  deed  to  a  purchaser.  Subsequently  the 
applicant  made  application  to  make  entry  and  to  purchase  the  land 
from  the  Government  and  a  patent  was  thereafter  issued  to  him  and 
thereupon  he  delivered  the  patent  to  the  purchaser.  This  arrange- 
ment was  pursuant  to  an  agreement  at  the  time  the  applicant  exe- 
cuted the  deed  to  the  land.  The  patent  issued  to  the  original  appli- 
cant was  not  void,  but  at  most  voidable  and  the  Oovemment  alone 
could  complain  of  the  alleged  invalidity. 

Ketchnm  v.  Pleasant  Valley  Coal  Co.,  1*57  Federal  274,  p.  275. 

OIL  LOGATIOVS. 
RIGHTS  PRIOR  TO  DISCOVERT. 

A  locator  of  mineral  lands  has  no  legal  status  or  right  to  the  prop^ 
erty  against  the  Government  prior  to  discovery,  except  such  as  is 
given  him  by  the  act  of  June  25,  1910,  known  as  the  Pickett  Act  (36 
Stat.  847,  Comp.  Stats.  Sees.  4528-4525).  Prior  to  discovery  his  right 
is  a  mere  possessory  one,  protected  and  recognized  against  forcible  or 
clandestine  entry  by  a  third  i)erson  while  he  is  in  good  faith  making  a 
discovery,  although  open  to  entry  of  others  by  legal  means  for  the 
purpose  of  location. 

United  states  v.  Rock  Oil  Co..  257  Federal  331*  p.  33. 

ASSESSMENT  WORK — PERFORMANCE  ON  GROUP  CLAIMS. 

The  act  of  CongiTss  approved  February  12,  1903  (32  Stats.  825, 
Comp.  Stats.  Sec.  4636),  provides  that  where  oil  lands  are  located  as 
placer  mining  claims  the  annual  assessment  labor  may  be  done  upoii 
any  one  of  a  group  of  claims  lying  contiguous  and  owned  by  the 
same  person  or  corporation  not  exceeding  five  claims.  The  terms 
"  assessments  "  and  *'  annual  assessment  labor  "  used  in  this  statute 
refer  to  the  annual  labor  required  by  section  2324,  Revised  Statutes, 
being  commonly  called  and  known  by  miners  as  the  "  annual  assess- 
ment  ^  or  the  ^^  assessment  woric  ^  as  described  in  many  judicial 
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opinions  and  in  at  least  two  acts  of  Congress.  The  annual  ^^  assess- 
ment work  "  has  nothing  to  do  with  locating  or  holding  a  claim  be- 
fore discovery  but  is  a  condition  subsequent  prescribed  by  Congress 
to  be  performed  in  order  to  preserve  exclusive  right  to  the  possession 
of  a  valid  mineral  land  location.  The  provision  in  the  act  of  1903 
permitting  annual  assessment  labor  upon  any  one  of  a  group  of  oil 
claims  lying  contiguous  and  owned  by  the  same  person  indicates  the 
legislative  purpose  that  the  necessary  assessment  work  if  done  upon 
one  of  the  group  should  have  the  same  effect  as  if  distributed  among 
the  several  claims ;  and  this  effect  is  that  of  preserving  the  exclusive 
right  of  possession  and  enjoyment  conferred  by  section  2322  (Bcv. 
Stats.). 

Union  Oil  Co.  r.  Smith,  89  Snpreme  Ct.  Rep.  308,  p.  311. 
Sec  United  States  Mining  Statutes  Annotated,  245. 

GKOUP   CLAIMS — ASSESSMENT   WORK. 

The  privilege  of  performing  the  assessment  work  upon  one  of  a 
group  of  oil  claims  lying  contiguous  and  owned  by  the  same  person 
or  corporation  as  provided  for  in  the  act  of  February  12,  1903  (32 
Stats.  825),  did  not  ori^nate  with  that  act.  The  economy  of  operat- 
ing contiguous  mining  claims  by  a  single  system  has  been  recognized 
from  an  early  period.  Section  2324  (Rev.  Stats.),  expressly  pro^ 
vides  that  where  claims  are  held  in  common  the  expenditure  may  be 
made  upon  any  one  claim,  but  it  is  the  rule  that  the  work  must  be 
done  for  the  common  benefit  or  for  the  purpose  of  developing  all 
the  claims;  and  the  act  of  1903  contains  the  proviso  that  the  labor 
will  benefit  or  tend  to  the  development  of  the  contiguous  claims. 

Union  Oil  Go.  v.  Smith,  30  Sapreme  Ct.  Rep.  306,  p.  311. 
See  United  States  Mining  Statutos  Annotated*  245. 

W^rrHDRAWAL  OF   OIL  LANDS — RIGHTS   OF   PERSONS   IN    POSSESSION. 

In  Noveml)er,  1908,  paper  locations  or  declaratory  statements  were 
posted  by  one  person  in  the  name  of  sundry  persons  claiming  the 
several  tracts  under  the  placer  mining  law,  they  being  at  the  time 
vacant,  unoccupied  mineral  lands  of  the  United  States.  After  some 
transfers  and  consolidation  of  claims,  tlxe  associates  entered  into  a 
contract  with  an  oil  company  for  the  development  of  one  particular 
property  and  the  oil  company  under  the  contract  was  diligently  en- 
gaged in  work  leading  to  discovery  on  September  27, 1909,  when  the 
land  was  incloded  in  the  presidential  withdrawal  order  of  that  date. 
Work  of  development  continued  after  the  withdrawal  and  oil  was 
discovered  in  December,  1909,  involving  an  expense  of  a  large 
amount  of  money.     The  locations  were  alleged  to  be  fraudulent  and 
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void,  because  they  were  made  for  the  purpose  of  enabling  one  of  the 
associates  to  acquire  more  land  in  a  single  location  than  the  law 
permits.  But  there  could  be  no  reason  why  the  persons  succeeding 
to  the  rights  of  the  original  locators  should  not  be  deemed  to  be 
bona  fide  occupants  at  the  date  of  withdrawal  within  the  meaning 
of  the  Pickett  Act  (act  June  25,  1910,  36  Stat.  847,  Comp.  Stats. 
Sees.  4623-4525),  where  they  innocently  obtained  possession  in  the 
first  instance  from  some  one  who  was  attempting  to  acquire  more 
land  than  the  law  permitted.  Their  right  was  not  deraigned  from, 
nor  did  it  depend  upon  a  prior  location  but  upon  the  terms  of  the 
Pickett  Act.  They  were  occupying  and  holding  in  their  own  right 
and  as  persons  lawfully  entitled  to  acquire  the  property  under  the 
mining  laws.  Their  possession  was  not  tainted  with  the  fraud  of 
the  prior  attempted  locator  whom  they  did  not  represent  and  in 
whose  interest  and  for  whose  benefit  they  were  not  holding. 

United  States  v.  Rock  Oil  Co.,  257  Federal  331,  p.  332. 

APVEBSE   CLAIMS. 

TIME  FOR  FIUNG — FAILURE  TO  FILE  WITHIN  STATUTORY  PERIOD. 

f 

An  adverse  claim  that  was  not  filed  within  the  period  prescribed  by 
the  statute  can  not  be  considered. 

Ebner  Gold  Min.  Co.  v.  Hallum,  47  Land  Decisions  32,  p.  33. 
See  United  States  Mining  Statutes  Annotated,  377,  716,  717. 

TIME  FOR  FILING  IN   ALASKA. 

By  the  Act  of  June  7,  1910  (36  Stats.  459),  adverse  vlaims  to  ap- 
plications for  patents  for  mining  claims  in  Alaska  may  be  filed  at 
any  time  during  the  period  of  publication  or  within  eight  months 
thereafter. 

Ebner  Gold  Min.  Co.  v.  Hallum.  47  Land  Decisions  32,  p.  33- 

LOSS  OF  DISCOVERY  POINT. 

Where  by  a  judgment  in  an  adverse  suit  an  applicant  for  patent 
lost  that  part  of  his  location  containing  the  original  discovery,  it  is 
essential  to  entitle  him  to  a  patent  to  the  remainder  to  show  a  dis- 
covery of  minerals  upon  the  remaining  portion  of  his  claim  and  that 
the  discovery  was  made  prior  to  the  date  of  his  application  for 
patent. 

Star  Gold  Min.  Co.,  In  re,  47  Land  Decisions  38,  p.  4a 
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PATENTS. 
MINERAL  LANDS  IN  TOWNSITE. 

A  patent  issued  under  the  general  townsite  laws  does  not  convey 
the  title  to  any  lands  known  to  be  valuable  for  mineral  at  the  date 
of  the  townsite  entry  or  to  any  valid  mining  claim  held  under  the 
mining  laws  at  the  date  of  such  entry. 

Golden  Center  of  Grass  VaUey  Mln.  Co.,  In  re,  47  Land  Decisions  25,  p.  27. 
See  Leland  v.  Townsite  of  Saltee,  32  I^nd  Decisions  211. 

MINERAL  LANDS — LOCATION  IN  TOWNSITE — HEARING PRIMA  FACIE  CASE. 

On  application  for  a  mineral  patent  by  a  claimant  of  land  included 
in  a  townsite  the  claimant  is  entitled  to  a  hearing  as  to  the  mineral 
character  of  the  land  when  he  makes  a  prima  facie  showing  to  the 
effect  that  the  land  was  known  to  be  mineral  or  was  held  under  a 
valid  mineral  location  at  the  time  of  the  townsite  entry. 

Golden  Center  of  Grass  Valley  Mln.  Co.,  In  re,  47  I^ind  Decisions  25,  p.  27. 

FAILURE  OF  PROOF  TOtSHOW  DISCOVERT  WITHIN  LOCATION. 

A  patent  for  a  mining  claim  will  not  issue  where  the  land  upon 
which  are  situated  the  discovery  shaft  and  improvements  is  excepted 
therefrom  and  the  proof  fails  to  show  the  existence  of  mineral  on 
the  claim  as  entered. 

Star  Gold  Min.  Co.,  In  re,  47  Land  Decisions  38,  p.  42.    . 
.See  Antediluvian  Lode  &  MlUsite,  In  re,  8  Land  Decisions  602. 
Lone  Dane  Lode,  In  re,  10  Land  Decisions  53. 

LOSS  or  PART  OF  CLAIM — MINERALS  WITHIN  LIMITS  OF  CLAIM. 

Tlie  fact  that  a  patented  subsequently  located  mining  claim  in- 
cluded the  original  discovery  on  which  a  prior  claim  was  based  did 
nor  necessarily  defeat  the  right  of  tJie  first  locator  to  a  patent  to 
the  remainder  of  his  claim,  if  other  veins  had  been  discovered  on  such 
remaining  portions  and  if  there  was  no  actual  intent  to  abandon  the 
remaining  part  of  the  claim. 

Star  Gold  Mln.  Co.,  In  re,  47  Land  Decisions  38,  p.  41. 

CONFIRMATION  OF  MINERAL  ENTRY. 

An  entry  under  the  mining  laws  is  not  one  made  under  the  home- 
stead law,  timber  culture,  desert  land,  or  preemption,  law,  and  is  not 
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within  the  proviso  to  Section  7  of  the  act  of  ^arch  3, 1891  (26  U.  S. 
Stats.  1095). 

I'armer,  In  ri*,  47  Land  T>ecisIons  10. 

POTASH  WITHDRAWALS. 

Section  1  of  the  Act  of  July  17,  1914  (38  Stats.  509),  permits  of 
the  entry  of  lands  withdrawn  or  classified  as  potash, "  with  a  view  of 
obtaining  or  passing  title  with  the  reservation  to  the  United  States 
of  the  deposits  on  account  of  which  the  lands  were  withdrawn  or 
classified  or  reported  as  valuable  together  with  the  right  to  prospect 
for,  mine,  and  remove  the  same."  Section  2  provides  that  the  patent 
shall  contain  reservations  to  the  United  States  of  the  deposits  on 
account  of  which  the  lands  patented  were  withdrawn  or  classified. 

Instructions,  In  re.  47  I^md  Decisions  21. 

POTASH  LANDS  XOT  EMBRACED  IN  LEASES. 

Under  the  act  of  October  2,  1917  (40  Stats.  297),  the  surface  of 
public  lands  in  and  adjacent  to  Searls'  Lake,  California,  classified  as 
valuable  for  potash  and  not  embraced  in  liny  existing  leases,  may  be 
patented  with  the  reservation  of  the  mineral  deposits  to  the  United 
States. 

Instructions,  In  rt%  47  Land  Decisions  21,  p.  23. 

APPLICATIpN   FOB   MILLSITE — NOTICE — ^PRESUMPTION. 

The  effect  of  a  notice  of  an  application  for  a  patent  for  a  millsite  is, 
in  the  absence  of  an  adverse  claim  duly  filed,  to  give  rise  to  the  pre- 
sumption that  no  adverse  claim  exists  and  that  the  applicant  is  en- 
titled to  a  patent. 

Ebaer  Gold  Min.  Ck>.  v.  HaUum,  47  Land  Decisions  32,  p.  3C 
See  United  States  Bilning  Statutes  Annotated,  486. 

MIIiL    SITE. 

APPLICATION  FOR  PATENT. 

Application  for  a  patent  for  a  mill-site  claim  may  be  embraced  and 
included  in  an  application  for  a  patent  for  the  vein  or  lode  with 
which  the  mill  site  is  used  or  occupied  for  mining  or  milling  pur- 
poses. 

Ebner  Gold  Min.  Co.  v.  HaUum,  47  Land  Decisions  32,  p.  34. 
See  United  States  Mining  Statutes  Annotated,  507. 
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NOnCE  OF  APPMCATION — ^ErPECT. 

Xotice  of  the  application  for  a  mill  site  must  be  accorded  the  same 
force  and  effect  as  would  be  given  a  notice  for  an  application  for  a 
vein  or  lode. 

Ebner  Gold  Mln.  Co.  v.  HaUnm,  47  Land  Decisions  32,  p.  34. 

ADVERSE   PROCEEDINGS. 

Mill  sites  have  been  recognized  as  proper  subjects  for  adverse  pro- 
ceedings and  adverse  suits  respecting  them  will  be  determined  by  the 
courts. 

Ebner  Gold  Min.  Co.  v.  Halhim,  47  Land  Decisions  32,  p.  35. 
See  Durgan  v.  Redding,  108  Federal  914. 
,  Sbafer  v.  Constans,  3  Mont.  309. 
Cleary  v.  Shlffich,  28  Colo.  362,  62  Pacific  50.  * 

Helena,  etc^  Oa  v.  Daly,  36  Land  Decisions  144  (explained). 

CONFLICTING  RIGHTS ADVERSE  PROCEEDINGS. 

A  person  claiming  an  adverse  interest  in  a  mill  site  must,  in  order 
to  protect  his  rights,  give  the  required  notice  and  institute  adverse 
proceedings  in  the  proper  court  within  the  statutory  period.  Sudi 
proceedings  properly  instituted  constitute  a  bar  to  further  action  by 
the  Department  until  the  adverse  claim  has  been  decided. 

Ebner  Gold  Min.  Ca  v.  Hallaiii»  47  Land  Decisions  32^  p,  35. 
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STATUTES  RELATING  TO  MIXING  OPERATIONS, 

CONSTBUCTION,  VALIDITY  AND  EFFECT. 
**  personal"    injury — "injuries    resulting    in     death" ^MEANING. 

The  statute  of  Arkansas  (Acts  1909,  No.  202)  provides  that  no  stay 
shall  be  allowed  upon  a  judgment  for  a  personal  injury  or  injuries 
resulting  in  death  caused  by  negligence  or  default  of  another.  There 
is  a  legal  distinction  between  the  meaning  of  the  term  "  personal  in- 
jury "  and  the  words  "  injuries  resulting  in  death."  There  is  nothing 
in  the  language  of  the  statute  to  indicate  that  the  words  were  used 
by  the  legislature  in  other  than  their  common  or  legal  acceptation. 
The  conjunction  "  or  "  between  the  term  "  personal  injury  "  and  the 
words  "  injuries  resulting  in  death,"  thus  join  as  alternative  terms  ex- 
pressing unlike  things  or  ideas,  and  the  words  that  follow,  ^caused 
by  negligence  or  default  of  another,"  relate  to  or  modify  both  terms. 
It  appears  that  the  court  intends  to  hold  that  the  statute  does  not 
authorize  a  stay  of  a  judgment  recovered  by  a  miner  against  a  mining 
company  for  personal  injuries. 

Fernwood  Min.  Co.  v.  Pluma, Ark. ,  213  Southwestern  397,  p.  388. 

DUTIES   IMPOSED   ON   OTBRATOH. 
DUTIES — AUTHORiry. 

The  statute  of  Illinois  imposes  the  duty  upon  the  mine  examiner  to 
visit  the  working  places  of  the  miners  and  to  sound  the  roof  with  a 
sounding  rod  and  to  place  a  conspicuous  mark  on  the  coaL '  If  a 
dangerous  condition  exists  in  a  working  place  in  a  mine,  the  mhie 
examiner  has  no  authority  to  determine  that  the  place  is  not  danger- 
ous contrary  to  the  fact,  and  the  mine  operator  can  not  excuse  himself 
for  a  failure  on  the  part  of  the  mine  examiner  to  mark  the  place  on 
that  ground. 

Elchorn  v.  St.  Louis  &  0*Fallon  Coal  CJo., lU. ,  123  Northeastern  fi03, 

p.  605. 
See  El  Dorado  Coal  Co.  v.  Swan,  227  lU.  586,  81  Northeastern  691. 

INSPECTION  OF  MINE — MARKING  DANGEROUS  PLACES. 

A  miner  was  killed  by  a  fall  of  rock  from  the  roof  of  the  mine 
where  he  was  loading  coal  into  a  car.  On  the  trial  of  the  action  for 
damages  the  evidence  showed  that  on  the  morning  of  the  accident 
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and  on  the  day  following  the  firing  of  shots  in  the  miner's  working 
place  the  mine  examiner  inspected  the  room  and  left  his  visitation 
mark,  but  made  no  mark  of  a  dangerous  condition.  The  examiner 
sounded  the  roof  with  the  sounding  rod  the  statute  reqiiires  a  mine 
examiner  to  use,  and  marked  the  place.  Under  this  evidence,  to  jus- 
tify a  recovery,  it  must  be  proved  that  a  dangerous  condition  existed 
at  the  time  of  the  visit  of  the  mine  examiner  and  that  he  wilfully 
failed  and  omitted  to  make  the  mark  required  by  the  statute  as  a 
warning  for  miners  to  keep  out. 

Elchom  V.  St.  Louis  &  O'Fallon  Coal  Co., 111. ,  123  Northeastern  603, 

p.  604. 

CONSTRUCTIVE    NOTICE    OF    GASEOUS    CONDITIONS. 

Where  a  portion  of  a  mine  was  found  to  be  gaseous  and  was  closed 
for  some  10  days  before  operations  were  resumed  the  lapse  of  time 
is  sufficient  to  bring  home  constructive  notice  to  the  operator  of  the 
gaseous  condition  of  the  mine  and  to  render  him  liable  for  the  death 
of  a  miner  caused  by  an  explosion  of  gas  produced  by  a  spark  from 
an  electric  locomotive. 

Jaras  V.  Wright, Pa. ,  106  Atlantic  798,  p.  800. 

See  Watson  v.  Monongahela  River  Consol.  Coal  &  Coke  Co.,  247  Pa.  469, 
93  Atlantic  495. 
McCoUom  V.  Pennsj'lvania  Coal  Co.,  2.'50  Pa.  27,  95  Atlantic  380. 

DUTY   OWING   TO    MINER. 

The  Pennsylvania  Mining  Act  of  1911  (P.  L.  798),  imposes  upon 
mine  operators  the  duty  of  not  operating  electric  locomotives  through 
any  gaseous  portiops  of  a  mine ;  as  the  statute  imposes  this  duty  upon 
an  operator,  the  operator  in  turn  owes  to  the  miner  a  duty  of  not  so 
running  electric  locomotives.  Under  this  statute  a  mine  operator 
was  liable  for  the  death  of  a  miner  caused  by  an  explosion  of  gas 
from  an  electric  spark  produced  while  running  an  electric  locomotive 
through  a  gaseous  portion  of  a  mine. 

Jaras  v.  Wright, Pa. ,  106  Atlantic  798,  p.  799. 

STATUTE   REQUIRING   BATHHOUSE CONSTRUCTION COMPLIANCE   WITH 

STATUTE. 

The  statute  of  Oklahoma  (Session  Laws  1913,  Chap.  125)  requires 
all  coal-mine  operators,  where  10  or  more  miners  are  employed,  to 
provide  a  suitable  building  of  sufficient  size  to  accommodate  the 
miners-  employed  aTHl  to  provide  the  same  with  lockers,  lights,  heat, 
hot  and  cold  water  and  shower  baths,  and  to  maintain  the  same  in. 
good  and  sanitary  condition.  A  mine  operator  constructed  such  a 
bathhouse  with  the  entire  floor  of  concrete  and  with  a  basin  about 
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6  feet  square  gradually  slopii\g  to  the  center  and  some  6  inchfis 
lower  in  the  center  than  at  the  outer  edge  with  a  drain  pipe  in  the 
center  of  the  basin  for  drainage.  A  miner,  while  taking  a  shower 
bath,  slipped  and  fell  upon  the  concrete  floor  breaking  his  arm  and 
sustaining  permanent  injuries,  for  which  he  sued.  The  bathhouse 
was  constructed  and  maintained  in  substantial  complianoe  with  the 
statute,,  and  there  was  nothing  to  show  that  the  basin  was  so  con- 
structed as  not  to  be  reasonably  safe  to  an  ordinarily  prudent  person 
and  it  was  free  from  the  appearances  of  danger  to  an  ordinarily 
prudent  person  using  it  for  bathing  purposes.  Under  such  state  of 
facts  there  could  be  no  recovery  against  the  mine  operator. 

Rock  Island  Coal  Min.  Co.  v.  Taylor, Okla, ,  182  Pacific  81,  p.  82. 

VIOLATIOH  BY   OPESATOB. 
WII*FUL  FAILURE  TO  COMPLY I^IEANINO. 

A  wilful  failure  to  comply  with  the  Illinois  mining  statute  as  used 
in  the  statute  means  a  conscious  failure  to  perform  a  duty  enjoined 
by  the  statute.  No  question  of  good  faith  or  bad  faith,  goor  intent 
or  evil  intent  is  involved,  but  if  there  is  a  conscious  failure  to  make 
the  examination  required  by  the  statute  or  to  mark  a  dangerous 
condition  when  found,  the  mine  operator  is  liable  for  any  resulting 
injury. 

Eiohorn  v.  St.  Louis  &  O'Fallon  Coal  Co., 111. ,  123  Northeastern  603, 

p.  604. 

See  Mertens  v.  Southern  Coal  Co.,  235  111.  540,  85  Northeastern  743. 
Peebles  v.  O'Gara  Coal  Co.,  239  111.  370,  88  Northeastern  166. 

WILFUL   FAILURE   TO   COMPLY    WITH    8TATUTR. 

« 

The  mining  statute  of  Illinois  imposes  certain  duties  upon  a  mine 
operator  and  makes  him  liable  for  a  wilful  failure  to  comply  with  its 
terms.  The  statute  requires  a  mine  examiner  to  inspect  or  examine 
the  AYorking  places  and  make  a  visitation  mark  on  the  coal.  Where 
a  mine  examiner  made  a  proper  examination  and  left  his  visitation 
mark  and  no  dangerous  condition  was  discoverable  by  such  examina- 
tion, there  was  not  a  wilful  failure  to  make  an  examination  and 
mark  dangerous  conditions. 

Blchom  V.  St.  Louis  &  O'Fallon  Coal  Co., IlL ,  12S  Nortlieastem  603, 

p.  eo4. 

MARKIKO  DANGEROUS  PLACES — ^MISTAKE  IN  JUDGMENT. 

A  mine  operator's  liability  under  the  Illinois  statute  does  not  rest 
upon  the  ground  that  there  was  any  good  faith  or  bad  faith,  or  that 
there  was  no  danger  in  the  mine,  but  upon  the  ground  that  he  has, 
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knowing  the  facts  which  make  the  udne  dangerous,  failed  to  have 
the  statutory  marks  properly  placed  in  the  mine.  When  a  mine 
operator  is  advised  of  the  conditions  in  the  mine,  he  must  place,  if 
it  is  dangerous,  statutory  marks,  and  if  he  fails  to  do  so  he  acts  on 
his  own  responsibility  and  can  not  excuse  himself  because  he  or  his 
mine  examiner  or  manager  thought  the  mine  safe. 

fUcbom  V.  St.  Louis  &  O'Fallon  Coal  Co., 111. ,  123  Northeastern  603, 

p.  605. 
See  A«tltus  v.  Spring  Valley  Coal  Co.,  240  111.  32,  92  Northeastern  579,  138 

Am.  St.  221. 

WANT  OF   LEGAL  EXCUSE. 

There  is  no  legal  excuse  on  the  part  of  a  mine  operator  for  a  failure 
to  obey  the  absolute  statutory  requirement  prohibiting  the  running 
of  electric  locomotives  through  the  gaseous  portions  of  a  mine. 

Jaras  t.  Wright, Pa. ,  106  Atlantic  798,  p.  800. 

KNOWLEDGE   OF  NATURE  AND  CONDITION   OF   ROOF. 

The  fact  that  a  mine  examiner  examined  the  roof  of  a  miner's 
worMi^  place  and  tested  it  with  a  sounding  rod  as  required  by  the 
statute  and  marked  tlie  place  as  safe,  was  not,  as  a  matter  of  law, 
sufficient  to  relieve  the  mine  operator  from  liability  where  the  evi- 
dence showed  that  the  slate  in  the  roof  was  brittle  and  of  a  kind, 
character  and  composition  which  is  liable  to  fall  at  any  time  without 
notice,  although  it  may  appear  to  be  solid;  that  sometimes  loose 
slate  of  that  kind  would  fall  after  the  coal  had  been  taken  out  and 
sometimes  it  woud  not ;  that  it  was  what  was  called  "  rotten  "  slate 
that  might  stay  up  for  some  time  or  fall  without  warning,  and  that 
there  was  always  danger  of  its  falling.  This  evidence  showed  the 
condition  of  the  roof  where  the  slate  although  solid  was  liable  to  fall 
at  any  time,  and  therefore  the  condition  was  dangerous. 

Elchorn  v.  St.  Louis  &  0*Fnllon  Coal  Co.,  111.  ,  123  Northeastern 

(>03,  p.  606, 

NEGLIGENCE  OF  OPERATOR  AND  MINE  FOREMAN. 

A  mine  operator  is  liable  for  the  violation  of  a  statute  where  the 
injury  complained  of  was  caused  by  the  concurring  negligence  of 
the  operator  and  of  the  mine  foreman. 

Jaras  v.  Wright, Pa. ,  106  Atlantic  798»  p.  800. 

EXPLOSION   FROM  ELECTRIC  SPARK. 

The  Pennsylvania  Mining  Act  of  1911  (P.  L.  798),  prohibits 
electric  haulage  by  locomotives  operated  from  trolley  wires  in  any 
^^aseous  portions  of  mines  except  upon  intake  air.    A  violation  of 
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this  statute  in  permitting  the  running  of  a  trolley  pole  along  a  highly 
charged  trolley  wire  through  a  gaseous  portion  of  a  mine  by  which 
an  explosion  occurred,  causing  the  injuries  complained  of  must  be 
regarded  as  the  proximate  cause  of  the  injuries  for  which  the  mine 
operator  is  liable. 

Jaras  v.  Wright, Pii. ,  100  Atlantic  798,  p.  793. 

SXJFEBIOB — OBEDIENCE   TO   OBDEBS. 
MINER  OBEYING  ORDEKS — PROXIMAl-E  CAUSE. 

The  statute  of  Alabama  (Code  1907,  sec.  3910)  gives  a  miner  the 
right  to  recover  for  injuries  received  while  obeying  orders  from  a 
superior.  The  orders  of  any  such  superior  in  the  obedience  of  which 
a  miner  is  injured  must  have  been  negligently  given  and  the  obedi- 
ence on  the  part  of  the  miner  must  have  been  the  proximate  cause 
of  the  resulting  injury.  Under  this  rule  an  electrician  was  not  en- 
titled to  recover  for  injuries,  where  while  riding  on  a  car  in  a  mine 
he  was  directed  by  a  superior  to  alight  at  a  certain  point  and  in 
obedience  to  the  order  he  alighted  safely  from  the  moving  car,  but 
the  superior  while  himself  alighting  from  the  car  was  caught  by  a 
projecting  bolt  and  thrown  against  the  electrician,  knocking  him 
down  And  under  the  car,  by  reason  of  which  he  received  the  injuries 
complained  of.  The  obedience  on  the  part  of  the  electrician  to  the 
order  of  the  superior  was  clearly  not  the  proximate  cause  of  the 
injuries  complained  of  and  he  could  not  recover  under  a  charge  of 
obeying  the  negligent  order  of  his  superior. 

Woodward  Iron  Co.  v.  Oaiiiblc, Ala. ,  81  Southern  810,  p.  811. 

FELLOW-SEBVANT  BTJLE — ^DEFENSE  ABBOQATED. 
FELLOW-SERVANT  RULE CHANGE  BY  STATUTE. 

The  rules  respecting  an  employer's  responsibility  to  one  employee 
for  the  negligence  of  another  are  subject  to  legislative  change. 

Arizona  Copper  Co.  v.  Hammer,  39  Supreme  Ct.  Rep.  553,  p.  556. 

DEFENSE  ABOLISHED. 

A  coal-mine  operator  who  has  not  elected  to  operate  under  the 
Kentucky  Workmen's  Compensation  Act  can  not  defend  an  action  for 
damages  by  an  injured  miner  on  the  ground  of  the  negligence  of  a 
fellow  servant. 

West  Kentucky  Coal  Co.  v.  Smithers, Ky. ,  211  Southwestern  580. 
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EFFBCT  ON  CONTBIBXJTOBY  NEGLIQENCE. 
STATUTORY  REGULATION. 

The  rules  respecting  contributory  negligence  are  subject  to  legis- 
lative change  and  an  employer  may  be  deprived  of  such  defense. 

Arizona  Copper  Co.  v.  Hammer,  39  Supreme  Ct.  Rep.  553,  p.  556. 

LEGISLATURE    MAT   ABOLISH    CONTRIBUTORY    NEGLIGENCE    AS    A    DEFENSE. 

The  legislature  may  abolish  or  modify  the  technical  defense  of 
contributory  negligence  without  transcending  any  constitutional 
guaranty. 

Shea  V.  North-Butte  Min.  Co., Mont. ,  179  Pacific  499,  p.  503. 

DEFENSE  ABOLISHED. 

A  coal  mine  operator  who  has  not  elected  to  operate  under  the 
Kentucky  workmen's  compensation  act  can  not  defend  an  action  for 
damages  by  an  injured  miner  on  the  ground  of  contributory  negli- 
gence. 

West  Kentucky  Coal  Co.  v  Sniithers, Ky ,  211  Southwestern  580. 

KNOWLEDGE    OF   DANGER REMAINING    IN    EMPLOYMENT. 

Under  the  statute  of  Alabama  (Section  3910  Code)  a  miner  merely 
remaining  in  the  service  of  a  mine  operator  with  knowledge  of  a  dan- 
gerous condition  does  not  make  him  guilty  of  contributory  negli- 
gence. But  the  statute  does  not  mean  that  the  employee  may  not  be 
guilty  of  contributory  negligence,  such  as  to  prevent  his  recovery  as 
for  negligence  under  the  statute ;  but  it  provides  that  merely  remain- 
ing in  the  service  after  the  knowledge  of  the  defect  or  negligence 
causing  the  injury  shall  not  prevent  a  recovery.  Other  acts,  or  even 
omissions  to  act  may  constitute  contributory  negligence  under  the 
statute  as  well  as  any  other  cases  of  negligence.  The  statute  does  not 
and  was  not  intended  to  abolish  or  deny  the  defense  of  contributory 
negligence. 

S.  S.  Steel  &  Iron  Co.  v.  VThlte, Ala. ,  82  Southern  96,  p.  97. 

employers'    LIABILITr    ACT — PLEADING. 

A  motorman  in  a  mine  was  injured  while  operating  an  electric  car 
by  reason  of  a  switch  being  improperly  turned.  His  complaint  for 
damages  was  sufficient  where  it  alleged  that  the  defendant,  its  agents 
and  servants,  negligently  turned  the  switch.  Under  the^  Texas  em- 
ployers' liability  act  (Vernons  Sayles  Ann.  Stats.  1914,  Aiiis.  6246h 
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et  seq.)  a  mine  operator  who  is  subject  to  the  act  but  who  is  not 
qualified  is  denied  the  defense  of  the  negligence  of  a  fellow  servant^ 
and  therefore  no  allegation  was  required  to  the  effect  that  the  em- 
ployee who  turned  the  switch  was  acting  within  the  scope  of  his 
employment. 

Texas  &  Pacific  Coal  Co.  V.  Sherbley,  Tex.  Civ.  App.  .  212  Southwest- 
ern 758,  p.  760. 

EFFECT  ON  ASSXTXPTIOH  OF  BISK. 

POWER   OF    IiEGISLATtTRE   TO    ABOLISH   DEFENSE. 

The  legislature  may  abolish  or  modify  the  technical  defense  of 
assumption  of  risk  without  transcending  any  constitutional  guaranty. 

Shea  V.  North-Butte  Mlu.  Co., Mont. ,  179  Pacific  409,  p.  503. 

DEFENSE    ABOLISHED. 

A  coal  mine  operator  who  has  not  elected  to  operate  under  the 
Kentucky  workmen's  compensation  Act  can  not  defend  an  action 
for  damages  by  an  injured  miner  on  the  ground  that  the  miner 
assumed  the  risk. 

West  Kentucky  C?oal  Co.  v.  Smlthers, Ky. ,  ill  Southwestern  580. 

KNOWLEDGE   OF  DANGER — REMAINING   IN    EMPLOYMENT. 

The  statute  of  Alabama  (Section  3910  Code)  provides  that  in  no 
event  shall  the  servant  be  held  to  have  assumed  the  risk  by  remain- 
ing in  the  service  after  knowledge  of  the  defect  unless  it  was  the 
servant's  duty  to  remedy  the  defect. 

S.  S.  steel  &  Iron  Co.  v.  White, Ala. ,  82  Soathern  96,  i».  97. 

RISK    ASSUMED    BY    EMPLOYER ^INDEMNITY. 

The  Arizona  Workmen's  Compensation  Act  provides  that  the 
consequences  of  a  personal  injury  to  an  employee  attributable  to  the 
inherent  dangers  of  the  occupation  shall  be  assumed  not  wholly  by 
the  particular  employee  upon  whom  the  personal  injury  happens  to 
fall;  but  to  the  extent  of  compensation  in  money  awarded  in  '* 
judicial  tribunal  according  to  the  ordinary  processes  of  law  the  risk 
shall  be  assumed  by  the  employer,  and  leave  tlie  employer  to  charge 
it  up,  so  far  as  he  can,  as  a  part  of  the  cost  of  his  product  and  to 
make  allowance  for  it,  so  far  as  he  can,  in  a  reduced  scale  of  wages. 
The  state  legislature  has  come  to  this  resolution  in  the  course  of 
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regulatuig  the  conduct  of  those  hazardous  industries  in  which 
human  beings  in  the  pursuit  of  a  livelihood  must  expose  themselves 
to  death  or  to  physical  injuries  more  or  less  disabling,  with  conse- 
quent impoverishment,  partial  or  total,  of  the  workman  or  those 
dependent  upon  him.  The  rule  being  based  upon  reasonable 
grounds  affecting  the  public  interest,  being  established  in  advance 
and  applicable  to  all  alike  under  similar  circumstances,  there  is  no 
infringement  of  the  fundamental  rights  protected  by  the  four- 
teenth amendment. 

Arizona  Copper  Co.  v.  Hammer,  39  Supreme  Ct.  Rep.  533,  p.  558. 

COMPENSATION RATE  OF  WAGES. 

An  employer,  if  required  by  statute  to  assume  the  pecuniary 
loss  arising  from  injury  to  an  employee,  may  take  this  into  con- 
sideration in  fixing  the  rate  of  wages.  In  addition  to  this  he  has  an 
opportunity  which  the  employee  has  not  to  charge  any  such  loss  as  a 
part  of  the  cost  of  the  product  of  the  industry. 

Arizona  Copper  Co.  v.  Hammer,  39  Supreme  Ct.  Rep.  553,  p.  557. 

EKFLOYEBS'  LIABILITY  ACTS. 

ARIZONA     EMPIX)TERS'    LIABILITY    LAW CONSTRUCTION    AND    CONSTITU- 
TIONALITY. 

The  Arizona  Employers'  Liability  law  is  not  unconstitutional  on 
the  ground  that  it  deprives  an  employer  of  property  without  duo 
process  of  law,  or  because  it  denies  to  him  the  equal  protection  of  the 
law,  on  the  ground  that  it  imposes  a  liability  without  fault  and  with- 
out equivalent  protection. 

Arlsona  Copper  Co.  v.  Hammer,  39  Supreme  Ct.  Rep.  553,  p.  556. 

EMPLOYERS^  LIABILITY  ACT — ^POWER  OF  LEGISLATURE. 

The  rules  of  law  concerning  the  employer's  responsibility  for  per- 
sonal injury  or  death  of  an  employee  arising  in  the  course  of  employ- 
ment are  not  beyond  alteration  by  the  legislature  in  the  public  in- 
terest. No  person  has  a  vested  right  entitling  him  to  have  these  any 
more  than  other  rules  of  law  remain  unchanged  for  his  benefit.  Ex- 
cluding arbitrary  and  unreasonable  changes,  liability  may  be  imposed 
upon  an  employer  without  fault  and  the  rules  respecting  his  respon- 
sibility to  one  employee  for  the  negligence  of  another  and  respecting 
contributory  negligence  and  assumption  of  risk  are  subject  to  legis- 
lative change. 

Arizona  Copper  Oo.  v.  Hammer,  39  Supreme  Ct.  Rep.  553,  p.  556. 
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ARIZONA     EMfLOTERS'     LIABILITY     LAW — CONSTITUTIONALITY — NOVELTY 

OP  LAW. 

The  fact  that  the  Employers'  Liability  Act  of  Arizona  is  novel  in 
its  extensive  scheme  for  compensating  injuries  does  not  render  it  un- 
constitutional. The  novelty  is  not  a  constitutional  objection  since 
under  constitutional  forms  of  government  each  State  may  have  a 
legislative  body  endowed  with  authority  to  change  the  laws.  The 
States  are  left  with  a  wide  range  of  legislative  discretion  notwith- 
standing the  fourteenth  amendment. 

Arizona  Copper  Co.  v.  Hammer,  39  Supreme  Ct.  Rep.  553,  p.  555. 

ARIZONA    employers'    LIABILTTY    ACT — ^LIMITATION    ON    LIABILITY — DUB 

PROCESS  OF  LAW. 

The  responsibility  of  an  employer  under  the  Arizona  Employers' 
Liability  Act  is  not  unlimited  except  as  it  is  true  of  every  action  for 
compensatory  damages  where  the  amount  varies  in  accordance  with 
the  nature  and  extent  of  the  damages  for  which  compensation  is 
made.  The  fact  of  the  danger  of  juries  returning  extravagant  ver- 
dicts has  a  corrective  in  the  authority  of  the  court  to  set  them  aside. 
It  can  not  be  urged  against  the  validity  of  this  law  that  in  submit- 
ting a  controversy  between  litigants  to  the  courts  for  trial  according 
to  long  established  modes  and  with  a  constitutional  jury  to  deter- 
mine the  facts  and  assess  compensatory  damages  there  is  a  denial  of 
"  due  process  of  law." 

Arizona  Copper  Co.  v.  Hammer,  39  Supreme  Ct.  Rep.  553,  p.  657. 

BURDENS  OP  HAZARDOUS  OCCUPATIONS ^POWER  OF  STATE  TO  IMPOSE, 

The  rule  of  the  common  law  requiring  an  employee  to  assume  all 
consequences  of  personal  injuries  arising  out  of  the  ordinary  dangers 
and  normal  conditions  of  a  hazardous  occupation  and  to  secure  his 
indemnity  in  advance  in  the  form  of  increased  wages  is  incompatible 
with  the  public  interest  because  the  probability  of  injury  occurring 
to  a  particular  employee,  and  the  nature  and  extent  of  such  injuries 
are  so  contingent  and  speculative  that  it  is  impracticable  for  either 
the  employer  or  employee  approximately  to  estimate  in  advance  how 
much  allowance  should  be  made  for  them  in  the  wages  to  be  paid; 
and  were  the  proper  allowance  made  it  is  not  to  be  expected  that  the 
average  working  man  will  set  aside  out  of  his  wages  a  proper  insur- 
ance against  the  time  when  he  may  be  injured  or  killed.  So  thus 
recognizing  that  injuries  to  workmen  constitute  a  part  of  the  un- 
avoidable cost  of  hazardous  industries  the  State  may  require  that  it 
be  assumed  by  the  one  in  conteol  of  the  iwdwHiiy  as  employer  juat 
as  he  pays  other  items  of  costs.    The  State  may  provide  by  statute 
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thftt  an  employer  shall  not  make  profit  from  the  labor  of  his  em- 
ployees and  leave  the  injured  ones  and  the  dependents  of  those  whose 
lives  are  lost,  through  accidents  due  to  the  conditions  of  the  occupa- 
tion, to  be  a  burden  upon  the  public. 

Arizona  Copper  Co.  v.  Hammer,  39  Supreme  Ct.  Rep.  553,  p.  557. 

HAZARDOUS  OCCUPATION — CONSTITUTIONAIiiTT — ^WHO  MAT  QUESTION. 

The  Arizona  Employers'  Liability  Act  is  expressly  made  appli- 
cable to  hazardous  occupations.  The  fact  that  the  act  may  be  ex- 
tended by  construction  to  nonhazardous  occupations  is  a  question 
that  can  not  be  raised  by  a  mine  operator  whose  occupation  by  the 
act  is  expressly  declared  to  be  hazardous  and  which  is  undisputably 
hazardous.  But  aside  from  this  employers  in  nonhazardous  indus- 
tries are  in  little  danger  from  the  act  as  it  imposes  liability  only  for 
accidental  injuries  attributable  to  the  inherent  dangers  of  the  occu- 
pation. 

Arizona  Copper  Co.  v.  Hammer,  39  Supreme  Ct.  Rep.  553,  p.  55&. 

COMPENSATION — METHOD    OF    AWARDING ^'ALIDITT    OP    STATUTE. 

Where  a  State  recognizes  or  establislies  a  right  of  action  for  com- 
pensation to  injured  workmen  upon  grounds  not  arbitrary  or  f unda-  , 
mentally  unjust,  the  question  whether  the  award  shall  be  measured 
as  compensatory  damages  are  measured  at  common  law,  or  according 
to  some  prescribed  scale  reasonably  adapted  to  produce  a  fair  re- 
sult is  for  the  State  itself  to  determine.  Whether  the  compensation 
should  be  paid  in  a  single  sum  after  judgment  is  recovered  as  re- 
quired by  the  Arizona  Employers'  Liability  Act  as  under  the  common 
law  system  in  the  case  of  a  judgment  based  upon  negligence,  or 
whether  it  would  be  more  prudent  to  distribute  the  award  by  in- 
stallment payments  is  likewise  for  the  State  to  determine.  The 
fact  that  the  Arizona  Employers'  Liability  Law  permits  a  recovery 
in  an  action  in  the  form  of  compensatory  damages  and  deprives  an 
employer  of  certain  defenses,  does  not  render  the  act  unconstitutional. 

Arizona  Copper  Co.  v.  Hammer,  39  Supreme  Ct.  Rep.  553,  p.  558. 

RESPONSIBILITIES  OF  EMPLOYERS POLICE  REGULATIONS. 

The  State  may  prohibit  and  punish  self-maiming  and  attempts 
at  suicide  and  may  prohibit  a  man  from  bartering  away  his  life 
or  personal  security ;  and  the  authority  to  prohibit  contracts  made 
in  derogation  of  a  lawfully  established  policy  of  the  State  respecting 
compensation  for  actual  death  or  disabling  personal   injuries  is 
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equally  clear.  Ono  ground  of  the  State's  conoern  witli  the  continued 
life  and  earning  power  of  an  individual  is  its  interest  in  the  pre- 
vention of  pauperism  with  its  comitants  of  vice  and  crime.  Laws 
regulating  the  responsibilities  of  employers  for  the  injury  or  death 
of  employees  arising  out  of  employment  bear  so  close  a  relation 
to  the  protection  of  the  lives  and  safety  of  those  concerned  that  they 
properly  may  be  regarded  as  coming  within  the  category  of  police 
regulations. 

Arizona  Copper  Co.  v.  Hammer,  39  Supreme  Ct,  Rep.  553,  p.  557. 

AFPUCAHON — ^TIVB  MEN  LAW. 

Where  the  uncontradicted  evidence  showed  that  at  the  time  of  an 
injury  to  a  miner,  the  mine  operator  was  working  250  or  more  miners, 
an  instruction  to  the  effect  that  if  the  coal  company  was  employing 
five  or  more  men  in  its  business  of  coal  mining  then  the  employers- 
liability  act  applied  to  the  case,  is  not  erroneous. 

Deep  Vein  Coal  Co.  v.  Ward, Ind.  App. ,  123  Northeastern  228, 

p.  229. 

ARIZONA    employers'    LIABILrTY    LAW — CONSTRUCTION ^ASSUMP- 
TION  OF  RISK. 

The  Arizona  Employers'  Liability  Law,  in  respect  to  certain  speci- 
fied employments  designated  as  inherently  hazardous  to  workmen 
imposes  upon  the  employer,  without  regard  to  the  question  of  his 
fault  or  that  of  any  person  for  whose  conduct  he  is  responsible  and 
liable  in  compensatory  damages,  excludes  all  such  as  are  speculative 
or  punitive  for  accidental  injury  or  death  of  an  employee  arising  out 
of  and  in  the  course  of  the  employment  and  due  to  a  condition  or 
conditions  of  the  occupation,  in  cases  where  such  injury  or  death 
shall  not  have  been  caused  by  the  negligence  of  the  employee.  The 
statute  in  effect  requires  the  employer  instead  of  the  employee  to  as- 
sume the  peculiar  risks  of  injury  or  death  of  the  employee  attribut- 
able to  hazards  incident  to  the  employment  and  due  to  its  conditions 
and  not  to  the  negligence  of  the  employee  killed  or  injured.  The 
matter  of  the  assumption  of  risks  of  employment  and  the  conse- 
quences to  flow  therefrom  have  been  regulated  by  the  common  law 
with  statutory  modification,  but  these  rules  of  law  are  not  placed  by 
the  fourteenth  amendment  beyond  the  reach  of  the  State's  power  to 
alter  them  as  rules  of  future  conduct  and  tests  of  responsibility 
through  legislation  designated  to  promote  the  general  welfare  so 
long  as  it  does  not  interfere  arbitrarily  and  unreasonably  and  in  de- 
fiance of  natural  justice  with  the  rights  of  employers  and  employees 
to  agree  between  themselves  respecting  the  terms  and  conditions  of 
employment. 

Arizona  Copper  Co.  v.  Hammer,  39  Supreme  Ct.  Rep.  533,  p.  556, 


STATUTES  SEIATIKO  TO  UIKHSTG  OPEKATIONS.  SI 

ASSUMFTIOX  or  BISK — REMAINING  IN  SEfiVICS. 

Under  the  Alabama  Employers'  Liability  Act  it  can  not  be  held 
in  any  event  that  an  injured  servant  assumed  the  risk  of  known 
dangers  by  remaining  in  the  service  after  knowledge  of  defects  in 
the  ways,  works,  and  machinery,  unless  it  was  the  duty  of  the  ser- 
vant to  remedy  the  defect. 

S.  S.  Steel  &  Iron  Co.  v.  White, Ala. 82  Southern  96,  p.  97. 

CONTBIBUTORY    NEGIilGENCE ^BURDEN    OF    PROOF. 

Under  the  Employers'  Liability  Act  of  Alabama,  the  burden  of 
prDof  on  the  issue  of  contributory  negligence  is  on  the  mine  operator. 

S.  S.  steel  &  Iron  Co.  v.  White, Ala. 82  Soafliern  96.  p.  «7. 

Under  the  Employers'  Liability  Act  of  Texas,  an  employer  and 

a  coal  mine  operator  who  is  subject  to  the  act  but  who  has  not 

qualified,  is  denied  the  defense  of  contributory  negligence,  negligence 

of  a  fellow  employee,  or  assumed  risk. 

Texas  &  Pacific  Coal  Co.  t.  Sherbley,  Tex.  Civ.  App.  ,  212  South- 
western 758,  p.  760. 

EMPIOTMENT    OF    INCOMPETENT    SERVANTS ^KN0WI;EDGE    OF    INCOM- 


In  order  for  an  injured  miner  to  recover  from  a  mine  operator  for 
negligence  in  tlie  employment  of  an  inexperienced  and  incompetent 
employee,  it  is  necessary  to  allege  and  prove  that  the  mine  operator 
knew  of  the  inexperience  and  incompetency  of  the  employee,  or  that 
he  should  have  known  of  it. 

Texas  &  Pacific  €aal  Co.  v.  Sberbley,  Tex.  Civ.  App.  212,  South- 
western 758,  p.  760. 

INCOMPETENCY  AND  INEXPERIENCE — UABILITT. 

A.  ooal  mine  operator  is  liable  under  the  Texas  employers^  liability 
act  for  the  negligeiit  acts  of  his  employees  committed  within  the 
scope  of  their  authority,  regardless  of  any  care  used  in  selecting  the 
employees,  and  recovery  may  be  had  for  the  negligence  of  the  em> 
pioyer  in  hiring  an  inexperienced  and  incompetent  employee. 

Texas  &  Pacific  Coal  Co.  v.  Sherbley, Tex.  Civ.  App.  ,  212,  Soutli- 

westem  758,  p.  760. 

DEFECTS  IN   WATB,  WOBK6,  AND  MACHINK&T. 

A  complaint  in  an  action  under  the  Alabama  Employers'  Liability 
Ad  claimed  damages  as  for  a  defect  in  the  ways,  works,  machinery. 
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etc.^  of  the  defendants'  ore  mine.  The  defect  complained  of  was 
thus  described :  '^  Said  overhead  timber  was  defective  and  said  defect 
consisted  in  this — said  timber  had  been  permitted  to  sag  or  hang 
down  and  protrude  over  the  track."  The  evidence  tended  to  prove 
the  allegation  and  that  it  proximately  contributed  to  the  injuries 
complained  of  and  was  sufficient  to  entitle  the  plaintiff  to  recov^ 
damages. 

S.  S.  steel  &  Iron  Co.  v.  White, Ala. ,  82  Southern  96,  p.  97. 

NEGLIGENCE  OF  OPERATOR  AND  OF  MINE  BOSS — PLEADING. 

A  complaint  by  a  miner  for  damages  for  injuries  received  while 
working  in  a  mine  proceeded  upon  the  theory  that  the  injury  was  the 
result  of  the  negligence  of  the  mine  operator.  The  negligence  of 
the  mine  boss  and  of  the  day  men,  whose  duty  it  was  to  remove  slate 
and  other  material  from  the  roof  of  the  mine  where  the  miner 
worked,  was  negligence  for  which  the  mine  operator  was  liable. 

Deep  Vein  Coal  Co.  v.  Ward,  Inil.  App.  ,  123  Northeastern  228, 

p.  230. 

ORDERS  OF  EMPLOYER PLEADING. 

The  Employers'  Liability  Act  of  Indiana  (act  1911,  p.  145)  makes 
no  distinction  between  general  and  special  orders;  and  in  an  action 
by  a  miner  for  injuries,  it  is  not  necessary  for  the  complaint  to  aver 
or  in  any  manner  show  whether  the  order  alleged  was  general  or 
special.  It  is  sufficient  to  aver  that  the  plaintiff  was  performing  his 
duties  under  the  order  or  by  the  instructions  of  the  mine  operator. 

Fauvie  Coal  Co.  v.  Kushner, Ind. ,  123  Northeastern  409,  p.  41Z 

See  Vivian  Colleries  Co.  v.  Cahall.  184  Ind.  473.  110  Northeastern  672. 

DAMAGES — RECOVERY — RULE  IN  TORT  ACTIONS. 

The  Employers'  Liability  Act  of  Arizona  is  not  invalid  because  the 
recovery  of  damages  in  actions  for  injuries  or  death  are  governed 
by  the  rules  governing  actions  of  tort  and  may  include  disfigurement 
and  bodily  or  mental  pain.  Whether  these  latter  elements  do  or  do 
not  constitute  an  economic  loss  in  the  sense  of  diminished  power  to 
produce  they  are  as  much  part  of  the  workman's  loss  as  the  loss  of  a 
limb.  It  is  true  that  pain  can  not  be  shifted  to  another. .  Neither  can 
the  loss  of  a  leg.    But  one  can  be  paid  for  as  well  as  the  other. 

Arizona  Copper  Co.  v.  Hammer,  39  Supreme  Ct.  Rep.  553,  p.  559. 

ACTION  FOR  BENEFICIARIES — RIGHT  OF  ADMINISTRATOR  TO  SUE. 

The  Arizona  Employers'  Liability  Act  (Civil  Code  1918,  par- 
agraph 3158)  provides  that  in  case  of  death  of  an  employee  the  em- 
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ployer  shall  be  liable  to  the  personal  representative  of  the  deceased 
for  the  benefit  of  the  widow  or  husband  and  children  of  such  em- 
ployee ;  and  if  none,  then  to  such  employee's  parent&  Under  this  pro- 
vision an  administrator  of  a  deceased  employee  can  not  maintain  an 
action  in  his  own  name  for  the  use  and  benefit  of  the  parents  of  the  de- 
ceased employee  on  the  theory  that  he  is  a  trustee  of  an  express  trust 
within  the  provisions  of  the  Arizona  Code.  In  such  case  suit  must 
be  brought  in  the  name  of  the  parents  as  the  real  parties  in  interest. 

Bryan  v.  Inq;)iration  Gonsol.  Copper  Co., Ariz.  ,  181  Pacific  577. 

INDX76TBIAL    COMHISSIONS. 

JURISDICTION  OF  INDUSTRIAL  BOARD. 

There  is  no  presumption  of  jurisdiction  in  favor  of  the  Industrial 
Board  under  the  Workmen's  Compensation  Act  of  Illinois. 

Tazewell  Coal  Co.  v.  Industrial  Commission, 111. ,  123  Northeastern 

28,  p.  29. 

INDUSTRIAL  ACCIDENT   BOARD — JUDICIAL   POWERS. 

Many  of  the  functions  of  the  Industrial  Accident  Board  created  by 
the  Montana  Workmen's  Compensation  Act  are  judicial  in  character; 
but  the  Board  is  not  vested  with  judicial  powers  in  the  sense  in  which 
that  expression  is  used  in  the  constitution.  The  Board  does  not  • 
possess  power  to  decide  and  pronounce  a  judgment  and  carry  it  into 
effect  between  the  parties.  The  Board  was  created  as  a  purely  admin- 
istrative body  and  it  may  hear  evidence  to  enable  it  to  make  an  award 
in  a  particular  case  and  to  that  end  may  call  and  hear  witnesses ;  but 
it  is  without  power  to  render  enforceable  judgments  and  its  deter- 
minations and  awards  are  not  enforceable  by  execution  or  by  other 
process  until  a  judgment  has  been  entered  thereon  in  an  application 
to  a  regularly  constituted  court.  The  Industrial  Accident  Board  is  a 
ministerial  and  administrative  body  with  incidental  quasi  judicial 
powers. 

Shea  V.  Nortli-Butte  Min.  Co., Mont. ,  179  Pacific  499,  p.  503. 

WOBKMEN'S  COMPENSATION  ACTS. 
OBJECT    OF   workmen's    COMPENSATION    LAWS. 

The  object  of  workmen's  compensation  laws  is  to  substitute  for 
the  imperfect  and  economic  wasteful  common-law  system  by  private 
action  by  an  injured  employee  for  damages  for  negligence  on  the 
part  of  the  employer,  a  system  by  which  every  employee  in  a  hazard- 
ous industry  might  receive  compensation  for  any  injury  suffered 
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by  him  aridng  out  of  And  in  the  course  of  the  eiaploymaiiL  Uuder 
the  coiamon-law  wction  the  injured  emplojee  could  ouij  reco-viBr  bj 
proof  of  negligence  on  the  part  of  the  iBmployer  and  bj  piiM)f  of  free- 
dom from  coDU*ibutoij  negligence  on  his  own  part.  Under  work- 
men's compensation  laws  it  is  not  ndceasarj  U>  prove  either  n^li- 
genoB  on  the  part  of  the  employer  or  freedom  from  negligence  oo 
the  part  of  an  injured  employee.  The  theory  oi  such  legislation  is 
that  loss  occasioned  by  reason  of  injury  to  employees  shall  not  be 
borne  by  the  employees  alone,  as  under  the  common-law  systemj  but 
directly  by  the  industry  itself  and  indirectly  by  tlie  public.  This 
(lass  of  legislation  has  been  fDrnuilated  after  the  most  patient  study 
»nd  investigation  by  the  most  eminent  m^n  in  professional  and  in- 
dustrial walks  of  tile  in  order  to  avoid  any  obs^vctions  or  limita- 
tions as  might  be  encountered  under  the  written  Constitution,  and 
sack  laws  now  in  force  in  a  great  number  of  the  States  have  m  sl\- 
most  every  iiustance  becii  held  constatotioaukL 

Slwa  V.  Noith-Botte  M1&.  Oo.  —  Uemt,  — ,  179  Pacific  499,  p.  501. 

W<»*kmen's  Oompensation  Acts  diould  be  liberally  ooBfitraedl  in 
crdi^  that  the  hiunane  purposes  of  their  nDadbmeiit  may  be  s«alized; 
and  m\<Ai  a  construction  is  to  be  adopted  in  determining  whether  an 
accident  that  produced  injury  arose  out  of  and  in  due  coarse  of  the 

eraployment. 

Ora-ntte,  Sand  &  CSrav^  Co.  v.  WUloofltoy,  —  IirfL  App.  — ^  128  NoiDieas^teni 
194,  p.  195. 

AfilZOXA    LAW — ^^'ALJOITT — IKSlBI?CTIO:X — COMI%3kSATOBY   AAJCAGES. 

The  Ariaona  Workmen's  Compuiaory  CompenMti 
with  the  Elmployers'  Liability  Act  limits  the  reoorery  for  an  injury 
to  an  ^mpli^poe  strictly  to  compensatory,  damages.  The  &nner  act 
makes  no  discriminiiti<»i  between  employer  and  employee  exeqit  soch 
as  necessarily  arise  from  their  different  relation  to  the  common  under- 
taking.  Both  are  essential  to  it,  the  one  to  furnish  capital,  organiza- 
tion and  guidance,  the  other  to  perform  the  manual  work;  botli 
foresee  that  the  occupation  is  of  isuch  a  natufe  and  its  condition 
such  that  sooner  or  later  some  of  the  workmen  will  be  physically  in- 
jured or  maimed,  or  one  killed  occasionally,  without  particular  fault 
ot  any  one  party.  The  statute  requires  compensation  to  be  [mid  to 
the  injured  workman  or  his  dependents  because  it  is  upon  them 
that  the  first  brunt  of  the  loss  falls,  and  it  is  to  be  paid  by  the  em- 
ployer because  he  takes  the  gross  receipts  of  the  common  enter- 
prise and  by  reason  of  his  position  of  control  can  make  such  adjust- 
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ment  as  ought  to  be  and  practically  can  be  made  in  the  way  of 
reducing  wages  and  increasing  the  selling  price  of  the  product  in 
order  to  allow  for^  the  statutory  liability.  In  this  respect  there  is 
no  denial  of  equal  protection  of  the  laws. 

Arisona  Copper  Co.  v.  Hammer,  89  Stq>reme  Ct.  Rep.  553,  p.  557. 

CONSTITtmONAMTY  OF  MONTANA  STATUTE. 

The  c<mstitution  of  Montana  provides  in  effect  that  there  shall 
be  a  judicial  remedy  for  every  injury  or  wrong  suffered  by  one 
person  at  the  hands  of  another.  This  provision  means  that  the 
courts  must  be  accessible  to  all  persons  alike  without  discrimination 
and  afford  a  speedy  remedy  for  every  injury  or  wrong  recognized 
by  law  as  being  remedial  in  the  court.  The  term  "injury  "  as  used 
in  the  constitution  means  such  an  injury  as  the  law  recognizes  or 
declares  to  be  actionable.  This  provision  is  not  so  binding  as  to 
strip  the  legislature  of  all  power  to  alter  or  repeal  any  portion  of  the 
common  law  relating  to  accidental  injuries  or  the  death  of  on© 
person  by  the  negligence  of  another.  The  legislature  can  destroy 
vested  rights,  and  where  an  injury  has  already  occurred  for  which 
the  injured  person  has  a  right  of  action,  the  legislature  can  not 
deny  him  a  remedy.  But  remedies  recognized  by  the  common  law 
in  this  class  of  cases  together  with  all  rights  of  action  to  arise  in 
the  future  may  be  altered  or  abolished  to  the  extent  of  destroying 
actions  for  injuries  or  death  arising  from  negligent  accident,  so  long 
as  there  is  no  impairment  of  rights  already  accrued.  This  con- 
clusion necessarily  follows  from  the  established  doctrine  that  no 
one  has  a  vested  right  in  any  rule  of  the  common  law.  It  follows 
from  these  principles  that  the  legislature  may  abolish  technical 
rights  of  actions  arising  out  of  the  negligence  of  an  employer.  On 
this  theory  the  Montana  statute  does  not  violate  the  provisions  of  the 
State  constitution. 

Shea  V.  North-Butte  Min.  Co., Mont. ,  179  Pacific  499,  p.  502. 

CONSTITUTIONALITY — ^EQUAL  PROTECTION  OF  LAW. 

The  Workmen's  Compensation  Act  of  Montana  is  not  unconstitu- 
tional on  the  ground  that  it  violates  the  clause  of  the  fourteentii 
amendment  to  the  Constitution  of  the  United  States  guarantying  to 
the  citizens  the  equal  protection  of  the  laws. 

Shea  V.  North-Butte  Min.  Co., Mont. ,  179  Pacific  499,  p.  505. 

CONSnTUnOKALITT DTJTIES    IMPOSED    ON    STATE    AUDITOR. 

The  Workmen's  Compensation  Act  of  Montana  is  not  unconstitu- 
tional because  the  auditor  of  State  is  made  a  member  of  the  board 
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and  is  required  to  execute  a  bond  to  guaranty  the  faithful  perform- 
ance of  his  duties,  on  the  ground  that  this  constitutes  him  a  public 
officer  in  a  capacity  other  than  as  State  auditor.  The  Constitution 
prohibits  the  imposition  of  duties  upon  the  State  auditor  that  ap- 
pertain to  the  legislative  or  judicial  departments  of  the  Government. 
But  this  act  imposes  upon  the  auditor  no  duties  that  appertain  to 
the  legislative  or  judicial  departments  of  the  Government  and  so 
long  as  this  limitation  is  not  violated  the  legislature  is  at  liberty  to 
impose  any  governmental  duty  upon  the  officer. 

Shea  V.  North-Butte  Min.  Co., Mont ,  179  Pacific  499,  p.  504. 

*   ABIZONA   workmen's    COMPENSATION    ACT — ^PERSONAL    INJURY — 

SYSTEMS  OF  RECOVERY. 

^  An  employee  injured  in  the  course  of  his  employment  has  open  to 
him  three  avenues  of  redress:'  (1)  The  common  law  liability,  re- 
lieved of  the  fellow-servant  defense  and  in  which  contributory  negli- 
gence and  assumption  of  risk  are  questions  for  the  jury;  (2)  the 
employers'  liability  law  which  applies  to  hazardous  occupations 
where  the  injury  or  death  is  not  caused  by  his  own  negligence;  (3) 
the  compulsory  compensation  law,  applicable  especially  to  dan- 
gerous occupations  by  which  compensation  is  granted  without  fault 
upon  the  part  of  the  employer.  The  fact  that  the  compensation  act 
limits  the  recovery  is  never  resorted  to  unless  the  employee  has  been 
negligent  and  is  thereby  debarred  of  a  remedy  under  the  employers' 
liability  act.  But  the  State  may  abolish  contributory  negligence  or 
assumption  of  risk  as  a  defense  and  the  election  of  remedies  is  an 
option  frequently  given  to  a  person  entitled  to  an  action.  The  right 
of  an  election  of  remedies  can  not  be  said  to  deprive  employers  of 
property  without  due  process  of  law  or  to  deny  them  equal  protec- 
tion because  it  confers  upon  an  employee  a  free  choice  among  several 
remedies. 

Arizona  Copper  Co.  v.  Hammer,  39  Supreme  Ct.  Rep.  553,  p.  559. 

ALASKA  workmen's  COMPENSATION  ACT NAMES  OP  BBNETICIARIES  FUH- 

NISHED  EMPW)TMENT  AGENT. 

The  Workmen's  Compensation  Act  of  Alaska  requires  an  employee 
to  furnish  to  the  employer  a  written  statement  showing  the  names  of 
persons  entitled  to  the  benefits  in  case  of  his  death.  The  statutue  is 
s\ifficiently  complied  with  in  this  respect  where  an  employee  at  the 
time  of  his  employment  furnished  an  employment  agent  with  the 
required  statement,  although  such  person  was  a  common  employment 
agent  of  the  employer  company  and  of  other  mining  companies. 

Alaska  TreadweU  Gold  Min.  Co.  v.  Cranis,  255  Federal  810,  p.  812. 
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BMFIiOTBR's  FAILURE  TO  NOTIFY  BENEFICIARIES  OF  EMPLOYEE'S  DEATH — 

TIME  FOR  FILING  CLAIMS. 

Section-*  of  the  Workmen's  Compensation  Act  of  Alaska  (Session 
Laws  1915,  p.  146),  provides  that  the  employee  shall  furnish  the  em- 
ployer a  written  statement  showing  the  names  of  the  persons  who 
would  be  entitled  to  benefits  under  the  act  in  case  of  his  death.  On 
the  death  of  an  employee  it  is  made  the  duty  of  the  employer  to 
notify  each  beneficiary  named  in  the  statement  given  of  the  fact  of 
the  employee's  death.  The  failure  of  an  employee  to  give  the  re- 
quired statement  does  not  forfeit  the  right  of  a  beneficiary  to  the 
benefits  under  the  statute  but  it  relieves  the  employer  of  all  obliga- 
tion to  give  to  any  of  the  beneficiaries  notice  of  the  death  of  the 
employee.  But  if  the  proper  statement  was  furnished  and  the  em- 
ployer, on  the  death  of  the  employee,  failed  to  notify  the  beneficiaides 
named  within  the  time  and  manner  prescribed,  the  beneficiaries  who 
have  not  been  so  notified  may  file  claims  and  prosecute  actions  for  the 
recovery  of  the  sum  due  them  #ftcr  the  expiration  of  the  statutory 
period  in  which  they  would  otherwise  have  been  required  to  present 
their  claims. 

Alaska  Treadwell  Gold  Min.  Co.  v.  Cranis,  255  Federal  810,  p.  813 

CONSTRUCTION   OF  PIPE  LINE — COMPANY  SUBJECT  TO  STATE  LAWS. 

A  pipe  line  company  transported  natural  gas  for  domestic  and 
foreign  consumption  through  the  same  line  to  certain  points  where 
part  was  intended  for  use  within  the  State.  The  company  was  en- 
gaged in  the  excavation  of  a  ditch  preparatory  to  laying  a  gas  pip© 
parallel  to  its  existing  line  and  to  be  connected  therewith  for  the 
purpose  of  increasing  its  capacity.  As  to  the  excavation  of  such 
ditch  the  company  was  subject  unconditionally  to  the  provisions  of 
the  West  Virginia  workmen's  compensation  act  (Laws  1915,  Chap. 
9),  and  was  liable  for  injuries  to  an  employee  working  in  such  ditch 
whose  injury  was  caused  by  the  negligence  of  a  fellow  servant. 

Roberts  v.  United  States  Fuel  Gas  Co., W.  Ya. ,  99  Southeastern  549, 

p.  551. 

ELECTION  BY  EMPLOYEE — ^POWER  TO   REPUDIATE. 

The  Workmen's  Compensation  Law  of  Montana  (chap.  96,  Laws 
1915)  declares  that  when  both  the  employer  and  employee  have 
elected  to  be  bound  by  the  act,  its  provisions  shall  be  exclusive  and 
such  election  is  a  surrender  by  both  of  their  rights  to  adopt  any 
other  method,  form,  or  kind  of  compensation,  or  cause  of  action  either 
at  law  or  at  equity.    When  an  employee  has  elected  to  become  sub- 
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ject  to  the  provisions  of  the  Workmen's  CcMnpenss^ion  Law,  he  can 
not  thereafter  repudiate  such  election  and  prosecute  an  action  for 
damages. 

Shea  V.  North-Butte  Min.  Cto^ Mont ,  1T9  Paciflc  ^9,  p.  502, 

FBESUMPnON  AS  TO  EMFLOTES's  ElfCTION. 

The  Workmen's  Compensation  Act  of  Montana  is  elective.  It 
points  out  the  particular  method  by  which  both  employer  and  em- 
ployee shall  indicate  their  election.  It  also  provides  that  where  an 
employer  has  made  his  election  as  prescribed,  the  employee  shall  be 
presumed  to  have  elected  to  be  subject  to  it  and  under  the  plan  stated 
by  the  employer,  unless  he  shall  aflfirmatively  elect  not  to  be  so  bound. 
The  silence  of  the  employee  after  the  election  by  the  employer 
establishes  a  presumption  that  he  elects  to  be  subject  to  the  act.  It 
is  clearly  within  the  province  of  the  legislature  to  establish  pre- 
sumptions and  rules  relating  to  the  burden  of  proof  and  a  statute 
establishing  a  presumption  of  this  cteiracter  is  valid  so  long  as  the 
presumption  is  not  unreasonable  and  is  not  conclusive  of  the  rights 
of  the  parties. 

Shea  V.  North-Butte  Min.  Ck)., Mont. ,  179  Pacific  400,  p.  50S. 

XMFI/>TEE  MAT  WAIVE  BENEFITS. 

An  injured  employee  can  not  complain  because  of  the  difference 
in  the  modes  by  which  the  employer  and  the  employee  may  indicate 
their  election  to  be  bound  by  the  workmen's  compensation  act,  as  it  is 
competent  for  an  employee  to  waive  the  advantage  of  any  provision 
of  law  which  was  intended  solely  for  his  benefit  so  long  as  such 
waiver  does  not  violate  public  policy;  and  an  employee  may  at  his 
option  waive  in  advance  the  advantage  of  any  remedy  established 
solely  for  his  benefit  which  the  legislature  may  itself  abolish,  espe- 
cially when  it  has  provided  a  substitute  remedy  which  renders  his 
right  to  relief  absolute. 

Sheti  V.  North-Butte  Min.  Co., Mont. ,  179  Pacific  499,  p.  505. 

COUBSE  OF  ElVfPLOYMENT. 

An  inj'ury  occurs  in  the  course  of  the  employment  when  it  is  within 
the  period  of  the  employment  at  a  place  where  the  employee  may 
reasonably  be  and  while  he  is  reasonably  fulfilling  the  duties  of  his 
employment  or  is  engaged  in  doing  something  incidental  to  it 

Granite,  Sand  &  Gravel  Co.  v.  Wllloughby,  —  Ind.  App.  — ,  123  Northeastern 
194,  p.  195. 
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COUBSB  OF  EMPLOTMENT — EMPLOYEE  MINISTERIXG  TO  HIS  WANTS. 

The  rule  is  that  acts  of  ministration  by  a  servant  to  himself, 
such  as  quenching  hLs  thirst,  relieving  his  hunger,  protecting  him- 
self from  excessive  cold,  performance  of  which  while  at  work  are 
reasonably  necessary  to  his  health  and  comfort,  are  incidents  to 
his  employment  and  such  acts  of  service  are  within  the  Workmen's 
Gompensati<m  Acts,  although  they  only  indirectly  are  conducive  to 
the  purposes  of  the  employment.  The  rule  was  applied  in  a  case 
where  a  watchman  employed  by  a  mining  company  was  injured 
while  blasting  stumps  upon  the  premises  in  order  to  procure  fuel  for 
the  purpose  of  heating  and  cooking. 

Ocean  Accident  &  Guaranty  Corp.  v.  Pallaro, Colo. ,  180  Padflc  d5, 

p.  96. 

IXJUKIES  ARISING  OUT  OF  AND  IN  COURSE  OF  EMPLOYMENT. 

A  watchman  was  required  to  reside  on  the  mine  premises  and 
to  remain  thereon  during  all  hours  of  the  day.  The  company 
furnished  him  with  a  cabin  equipped  with  bedding  and  a  co(&ing 
stove  but  supplied  no  fuel.  No  fuel  was  obtainable  nearer  than  600 
or  700  yards  distant,  and  to  secure  which  he  would  have  to  leave 
the  premises.  The  mine  premises  were  covered  with  solid  pine 
stamps  constituting  good  fuel.  The  watchman  while  blasting  some 
of  the  stumps  with  dynamite  for  the  purpose  of  securing  fuel  was 
stmck  upon  the  head  by  a  piece  of  flying  wood,  the  injury  causing 
his  death.  The  Workmen's  Compensation  Act  of  1915  as  amended  by 
the  act  of  1917  provides  that  if  at  the  time  of  the  accident  the 
employee  is  performing  services  arising  out  of  and  in  course  of  his 
employment,  he  is  entitled  to  compensation.  At  the  time  of  the  injury 
the  watchman  was  procuring  fuel  to  protect  himeslf  from  cold  and 
for  cooking  purposes,  and  this  was  incident  to  the  employment.  The 
act  of  procuring  fuel  was  ultimately  for  the  benefit  of  the  employer 
and  was,  under  the  existing  circumstances,  "arising  out  of  and  in 
the  course  of  the  employment." 

Ocean  Accident  &  Guaranty  Corp.  v.  Pallaro,  Colo. ,  180  Pacific  95, 

p.  86. 

INJURT  ARISING  OUT  OF  EaiPDOYMENT — ^ACCIDENT. 

A  workman  was  employed  and  engaged  in  breaking  rock  in  a 
quarry  with  a  16-pound  sledge  hammer  and  then  to  load  the  rock 
into  a  car.  The  breaking  of  the  rock  was  hard  work,  and  in  order 
to  earn  fair  wages  it  was  necessarj-  for  the  workman  to  work  hard. 
At  the  noon  hour  he  ate  his  lunch,  seemed  to  be  feeling  well,  was 
cheerful  and  in  good  spirits,  but  in  the  afternoon  while  at  his 
working  place,  he  was  observed  to  be  bending  over  and  streams 
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of  blood  were  gushing  from  his  mouth  and  nostrils  and  he  died 
before  medical  aid  could  reach  him.  Shortly  before  the  hemorrhage 
he  was  using  the  heavy  sledge  hammer  on  a  large  rock.  These  facts 
are  sufficient  to  indicate  an  injuiy  by  "accident,"  an  injury  "arising 
out  of  the  employment"  within  the  meaning  of  the  Workmen's  Com- 
pensation Act  of  Kansas. 

GlUiland  v.  Ash  Grove  Lime  &  Portland  Cement  CJo., Kan. ,  180 

Pacific  793. 

PRESENTATION   OF   CLAIM — PRECEDENT — TIME   FOR    MAKING CONDITION. 

Under  the  Worken's  Compensation  Act  of  Kansas  (General  Stats. 
1915,  Sec.  5916),  proceedings  against  a  mine  operator  to  recover  com- 
pensation for  an  injury  by  a  miner  can  not  be  maintained  unless  the 
claim  for  compensation  was  made  within  three  months  after  the  ac- 
cident. A  demand  for  compensation  within  three  months  is  a  con- 
dition precedent  to  a  right  of  action  under  the  statute. 

Jacobs  V.  Hamilton  Coal  &  Mercantile  Co.,  Kan. ,  182  Pacific  410, 

p.  411. 

CLAIM    FOR    COMPENSATION — ^TIME    FOR    MAKING — ^FINDING    CONCLUSItR 

The  Workmen's  Compensation  Act  of  Kansas  (Gteneral  Stats. 
1915,  sec.  5960),  expressly  provides  that  proceedings  for  the  recovery 
of  compensation  shall  not  be  maintainable  unless  a  claim  for  com- 
pensation has  been  made  within  three  months  from  the  time  of  the 
accident.  Where  in  an  action  by  a  miner  for  compensation  for  in- 
juries under  the  statute  the  trial  court  finds  as  a  fact  that  a  claim  for 
compensation  was  not  made  within  the  statutory  time  the  conclusion 
is  binding  upon  the  court  on  appeal. 

Jacobs  V.  Hamilton  Coal  &  Mercantile  Co.,  Kan.  ^  182  Pacific  410, 

p.  411. 

NOTICE  OF  CLAIM CONSTRUCTION, 

'  The  Alaska  Workmen's  Compensation  Act  (Session  Laws  1915, 
p.  146),  requires  that  the  beneficiary  or  some  one  in  his  behalf  shall 
within  120  days  from  the  death  of  the  employee  serve  a  written 
notice  upon  the  employer  that  shall  contain  the  name  and  address 
of  the  beneficiary,  the  relation  existing  between  beneficiary  and  de- 
ceased, and  some  other  matters.  It  is  provided  that  the  notice  shall 
be  liberally  construed  and  no  claim  for  compensation  denied  because 
of  any  defect  in  the  notice,  if  the  notice  was  served  with  a  bona  fide 
intention  to  comply  with  the  statute.  The  failure  to  serve  such 
notice  is  an  affirmative  defense  in  an  action  by  a  beneficiary  and  the 
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beneficiary  is  not  required  to  justify  a  recovery  to  prove  that  the 
notice  was  served. 

Alaska  Treadwell  Gold  Min.  Co.  v.  Cranis,  255  Federal  810,  p.  811. 
INJURCD  MIXER — LUMP  SUM   ALLOWANCE — ^RECORD — REVIEW, 

Tlie  Workmen's  Compensation  Act  of  Illinois  (Hurd's  Eev.  Stats. 
1917,  Chap.  48),  provides  that  when  it  appears  for  the  best  interests 
of  the  parties  compensation  to  an  injured  miner  may  be  paid  in  a 
lump  sum.  The  record  in  such  case  must  show  what  notice  of  the 
proceedings  was  given  the  coal-mine  operator  and  must  contain  the 
testimony  upon  which  the  decision  was  based  in  order  that  the  court 
on  review  may  determine  whether  there  was  any  evidence  fairly  tend- 
ing to  sustain  the  order.  A  record  containing  only  the  conclusion 
of  the  industrial  Board  is  not  sufficient. 

Tazewell  Coal  Co.  v.  Industrial  Commission, 111. ,  123  Northeastern 

28,  p.  29. 

INJURY  TO   LEG COMPENSATION. 

Under  the  Workmen's  Compensation  Act  of  Kansas  (Laws  191T, 
Chap.  226)  an  injury  to  a  miner's  leg  may  in  some  instances  justify 
a  krger  amount  of  compensation  than  the  loss  of  the  leg,  and  in  such 
case  a  court  may  follow  paragraph  19  of  section  3  instead  of  the 
schedule  set  forth  in  paragraph  14. 

Close  V.  Lucky  OK  ^lin.  Co.  Kan. ,  182  Pacific  8d2,  p.  303. 

INDUSTRIAL  ACCIDENT  COMMISSION ^AWARD  PROCURED  BY   FRAUD- 
REMEDY. 

A  stockholder  in  a  mining  corporation  purchased  a  large  amount 
of  stock  from  the  widow  of  a  miner  who  was  killed  while  working 
in  the  mine.  A  part  of  the  consideration  for  the  purchase  was  an 
agreement  by  the  widow  not  to  present  any  claim  for  damages  nor 
seek  to  obtain  any  award  as  compensation  for  the  death  of  her  hus- 
band to  be  paid  by  the  mining  company.  After  the  transfer  of  the 
stock  the  widow  filed  a  claim  with  and  procured  an  award  from  the 
Industrial  Accident  Commission.  The  Industrial  Accident  Com- 
mission is  a  court  of  limited  jurisdiction  and  is  wholly  without 
power  or  authority  in  matters  of  general  jurisdiction  without  the 
scope  of  the  Workmen's  Compensation  Act.  The  petitioner  not  hav- 
ing been  a  party  to  the  proceedings  before  the  commission  and  not 
having  questioned  the  validity  of  the  award  prior  to  its  final  adjudi- 
cation and  its  affirmance  by  the  court,  was  wholly  without  the  juri&- 

144401**— Bull.  183—20 8 


92  MINING  DECISIONS,  MAY-AUGUST,  I919. 

diction  to  hear  or  determine  the  matter  and  could  not  order  a  stay  of 
execution  on  the  judgment  entered  on  its  award. 

Gamble  v.  Superior  Court  of  Alameda  County, Cal.  App. ,  179  Pacific 

717,  p.  718. 

AWARD  PROCURED  BY  FRAUD ^JURISDICTION  OF  COURT — IXJTUsCTION. 

The  superintendent  of  a  mining  company  was  killed  while  working 
in  the  mine.  At  the  time  of  his  death  he  owned  12,000  shares  of 
stock  of  the  mining  company  which  subsequently  passed  to  his 
widow.  Another  stockholder  of  the  company  agreed  to  purchase 
the  stock  for  the  sum  of  $7,200  in  consideration  that  the  widow 
would  bring  no  suit  and  file  no  claim  with  the  Industrial  Accident 
Commission  for  an  award  of  damages  on  account  of  the  death  of  her 
husband.  After  the  purchase  of  the  stock  was  consummated,  the 
widow  in  violation  of  the  agreement  and  without  the  knowledge  of 
the  purchaser  of  the  stock  filed  a  claim  and  obtained  an  award  of 
$6,000  against  the  company  for  the  death  of  her  husband.  Under 
these  facts  the  superior  court  of  the  county  and  the  judge  thereof  had 
jurisdiction  to  hear  an  action  in  form  and  in  the  nature  of  an  equit- 
able proceeding  to  enjoin  the  widow  from  proceeding  to  collect  by 
execution  or  other  process,  and  the  provision  of  the  Workmen's 
Compensation  Act  that  denies  jurisdiction  of  courts  of  the  State  to 
review,  reverse,  correct,  or  annul  any  order,  decision,  or  award  of 
the  commission  does  not  prevent  the  Superior  Court  as  a  court  of 
equity  from  entertaining  jurisdiction  and  granting  such  relief  as  the 
party  may  be  entitled  to. 

Gamble  v.  Superior  Court  of  Alamecla  County, Cal.  App. ^  179  Pacitic 

717,  p.  719. 

DEFENSES    ABROGATED. 

The  technical  defense  of  contributory  negligence  and  assumption 
of  risk  may  be  abolished  or  modified  by  a  workmen's  compensation 
act  without  transcending  any  constitutional  guaranty. 

Sbea  V.  North-Butte  Min.  Co., Mcmt  -*— ,  179  Pacific  499.  p.  508. 

By  the  workmen's  compensation  act  of  West  Virginia  a  mining 
corporation  that  is  in  fault  is  liable  for  the  negligence  of  his  serv- 
ants or  agents  and  is  denied  the  defense  of  assumption  of  risk. 

Uot)erts  V.  United  Fuel  Gas  Co., W.  Va. ,  99  Southeastern  549,  p.  552. 

By  the  workmen's  compensation  act  of  West  Virginia  a  ?"i"ing 
corporation  that  is  in  fault  is  liable  for  the  n^igenoe  of  its  serv- 
ants or  agents  and  is  denied  the  defense  of  contributory  n<^ligence. 

Roberts  v.  United  Fuel  Oas  Co., W.  Va. ,  99  Southeastern  549,  p.  552. 
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Under  the  workmen's  compensation  act  of  West  Virginia  av  mining 
corporation  is  liable  for  an  injury  to  an  employee  caused  by  the  negli- 
gence of  a  fellow  employee  and  he  is  deprived  of  the  fellow  servant 
defense  by  the  express  provisions  of  the  statute. 

Roberts  v.  United  Fuel  Gas  Co., W.  Va. ,  89  Southeastern  549,  p.  552. 

CONTRIBUTORY  NEGLIGENCE  OF  EMPLOYEE. 

Section  8  of  the  Colorado  Workmen's  Compensation  Law  of  1915 
enumerates  the  conditions  which  must  occur  and  exist  in  order  to 
give  a  right  to  compensation  and  freedom  from  negligence  on  the 
part  of  an  employee  is  not  included  and  therefore  negligence  is  no 
defense  to  a  claim  for  compensation.  Neither  does  negligence  alone 
prevent  any  act  ordinarily  incident  to  the  employment  from  being 
one  performed  out  of  and  in  the  course  of  the  employment.  A  peril 
that  arises  from  the  negligent  or  reckless  manner  in  which  an  em- 
ployee does  his  work  may  well  be  held  to  be  a  risk  incidental  to  the 
employment. 

Ocean  Accident  &  Guaranty  Corp.  v.  Pallaro, Colo. ^  180  Pacific  95. 

p.  f>7. 

VIOLATION  OF  RULE — CONTRIBirrORY   NEGLJQENGB. 

Where  the  miner's  injuries  were  caused  by  his  violation  of  a  rule 
promulgated  by  the  mine  operator,  he  was  guilty  of  contributory 
negligence ;  but  under  the  workmen's  compensation  act  of  Kentucky, 
the  defense  of  contributory  negligence  is  abolished  where  the  mine 
operator  has  not  elected  to  operate  under  the  workmen's  compensa< 
tion  act. 

West  Kentucky  Coal  Co.  r.  Smithers, Ky.  ^  211  Southwestern  580, 

p.  581. 


MINES  AND  MINING  OPERATIONS. 

ACTIONS— PLEASINa  AND  PBOOF  OF  NEaUGENCE. 
RECOVERY    MUST   FOLLOW  ALLEGATIONS   OF   NEGLIGENCE. 

In  an  action  by  a  miner  for  damages  for  injuries  caused  by  falling 
into  an  ore  chute,  the  allegation  of  negligence  was  that  the  mine  op- 
erator failed  to  warn  or  apprise  the  plaintiff  of  the  existence  of  the 
ore  chute  into  which  he  fell.  Thp  plaintiff  was  an  experienced  miner 
anjd  timberman  and  at  the  time  of  the  injury  was  passing  through  the 
mine  for  the  purpose  of  ascertaining  where  timbering  might  be  re- 
quired. He  knew  of  the  method  of  carrying  on  the  mining  operations 
and  that  there  were  a  large  number  of  ore  chutes  in  the  stopes  of  the 
mine  for  the  purpose  of  disposing  of  the  ores  and  waste  material.  The 
law  did  not  impose  upon  the  mine  operator  the  duty  to  warn  or  notify 
the  plaintiff  respecting  the  existence  of  the  chute  in  question,  unless 
the  operator  thought  the  plaintiff  had  no  knowledge  and  did  not  have 
the  means  of  knowing  that  the  ore  chute  was  maintained  in  the  con- 
dition it  was.  Under  the  evidence  there  could  be  no  recovery  for  the 
particular  negligence  averred,  the  failure  to  warn  or  apprise  the 
plaintiff  of  the  existence  of  the  ore  chute. 

Macky  V.  Bingham,  New  Haven  Copper  &  Gold  Min.  Co., Utah ,  180 

Pacific  416,  p.  417. 

BELATION  OE  HASTEB  AND  SEBVANT. 

ADMISSIBILITY  OF  PAY  ROLL  TO  PROVE  RELATION. 

In  an  action  to  recover  damages  for  the  death  of  a  miner  employed 
in  a  mine  on  the  issue  as  to  whether  the  deceased  was  an  employee  of 
the  mine  operator,  a  pay  roll  containing  the  name  of  the  deceased  but 
which  he  never  signed  and  which  he  never  saw  was  not  admissible  in 
evidence. 

Alaska  TreadweU  Gold  Min.  Co.  v.  Cranls,  255  Federal  810,  p.  812. 

EMPLOYMENT  BY  COMMON  EMPLOYMENT  AGENT. 

A  mining  company  as  one  of  several  companies  having  a  common 
employment  agent  can  not  defeat  a  claim  for  benefits  under  the 
04 
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Alaska  Workmens  Compensatioft  Act  on  the  ground  that  the  de- 
ceased was  not  in  its  employ  at  the  time  of  his  death,  where  the  com- 
mon employment  agent  assigned  the  men  employed  by  him  to  the  dif- 
ferent mining  companies  and  failed  to  make  it  plain  to  the  deceased 
employee  for  which  company  the  agent  was  acting  and  for  which  the 
employee  was  to  work, 

Alaska  Treadwell  Gold  Mln.  Co.  v.  Cranls,  255  Federal  810,  p.  812. 

OVERSIGHT  RETAINED  BY  OPERATOR. 

The  relation  of  master  and  servant  was  fully  shown  by  proof  that 
an  employee  to  whom  superintendence  was  entrusted  employed  and 
discharged  the  miners  but  that  the  superintendent  and  the  miners 
^vere  all  under  the  direction  and  subject  to  the  orders  of  the  bank 
boss  and  that  the  superintendent  and  the  men  under  him  not  only 
represented  the  mine  operator  in  the  ultimate  result  of  the  work  but 
in  all  the  details. 

Alabama  Fuel  &  Iron  Co.  v.  Smith, Ala. ,  82  Southern  30,  j^  31* 

DEVIATION  FROM  EMPLOYMENT — EFFECT  ON   RELATION. 

Where  a  servant  or  an  employee  so  far  deviates  and  disobeys  the 
iastructions  of  the  master  or  employer  as  to  amount  to  an  entire 
abandonment  of  the  master^s  service,  then  the  master  is  not  liable  for 
an  injury  inflicted  through  the  negligence  of  his  servant;  but  if  the 
deviation  is  a  mere  incident  to  the  discharge  of  a  duty  which  the 
servant  is  performing  at  the  time  such  departure  occurs  and  after 
the  termination  of  which  authorized  service  is  resumed  then  the 
master  is  liable. 

Pierce-Fordyce  Oil  Association  v.  Bradlng,  Tex.  Civ.  App.  ,  212 

Southwestern  707,  p.  709. 

BURDEN  OF  PROOF. 

A  miner  suing  for  damages  for  injuries  received  while  working 
in  a  mine  alleged  in  his  complaint  that  he  was  employed  by  the  **  de- 
fendants." Under  the  allegation  that  he  was  the  employee  of  all  the 
defendants,  the  burden  was  upon  liim  to  so  prove.  In  actions  for  tort 
whei^  two  or  more  persons  are  jointly  sued  as  defendants  a  recovery 
may  be  had  against  all  or  against  one  or  more,  according  to  the 
proof;  but  the  rule  does  not  apply  where  the  action  is  for  a  negli- 
gent performance  or  for  a  negligent  failure  to  perform  a  duty  arising 
out  of  a  contract  whereby  injury  and  damage  resulted.  In  such  a 
case  the  averment  of  the  contract  from  which  the  alleged  duty  to 
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the  plaintiff  arose  is  a  material  allegation  and  must  be  proved  as 
charged. 

Coal  City  Mln.  Corp.  t.  Davis, Ala.  App. ,  81  Southern  35a  p.  359. 

LEASE  OF  MINE  WrTHOTTT  CHANGE  OF  POSSESSION. 

A  mining  company  owning  a  mine  with  all  the  equipment  for 
carrying  on  mining  operations  leased  the  mine  and  equipment  to  a 
third  person  without  apparent  change  of  possession,  the  mining 
company  continuing  to  pay  the  employees,  without  notice  of  any 
change  in  the  possession.  Under  these  circumstances,  in  an  action 
by  a  miner  for  damages  for  injuries,  it  was  a  question  of  fact  for 
the  jury  to  detemiine  who  was  the  employer  of  the  miner  at  the 
time  of  the  injury. 

Coal  City  Mln.  Corp.  v.  Davis, Ala.  App. ,  81  SooUiem  358,  p.  S50. 

See  Amerson  v.  Corona  Coal  &  Iron  Co.,  194  Ala.  175,  ^  Southern  001. 

Sloss-Sheffleld  Steel  &  Iron  Co.  v.  Hubbard,  14  Ala.  App.  1^9.  68  Soutiieni 
671, 

Corona  Coal  &  Iron  Co.  v.  Amerson, Ala. ,  75  Southern  280. 

NEOLIGENCE  OF  OPEBATOB. 
QUESTION    OF   FACT. 

Where  reasonable  men. might  honestly  differ  in  their  conclusions, 
and  where  the  facts  set  out  in  a  complaint  for  damages  for  injuries 
to  a  miner  are  of  a  character  to  be  reasonably  subject  to  more  than 
one  inference  or  conclusion  as  to  whether  negligence  on  the  part  of 
the  operator  existed,  the  question  is  then  one  of  fact  for  a  jury  to 
determine. 

Pauvre  Coal  Co.  v.  Kushner, Ind.  ,  123  Northeastern  409,  p.  41S. 

PROOF    SUFFICIENT — ^VIOLATION    OF    DUTY. 

To  establish  negligence  on  the  part  of  a  mine  operator  it  is  not 
sufficient  for  an  injured  miner  to  show  that  there  was  a  yiolation  of 
duty  owing  to  another  person  or  class  of  persons  which,  had  it  been 
performed,  would  have  prevented  the  injury  complained  of;  but  it 
must  further  appear  that  there  was  a  violation  of  a  duty  owing  to 
the  injured  person,  or  to  a  class  to  which  he  bore  the  necessary  re- 
lation to  make  the  duty  applicable  to  him. 

West  Kentucky  Coal  Co.  v.  Smithers,  Ky.  ,  211  Southwestern  580, 

p.  681. 
See  Kainonvi  v.  ConsoUdated  Coal  Co.,  182  Ky.  683.  206  Southwestern  888. 
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VIOLATION   OF  DUTY — PROBABLE  RESULTB. 

,  When  an  employer  has  violated  a  duty  his  liability,  extends  to  guch 
injuries  as  might  reasonably  be  anticipated,  under  ordinary  cir- 
cumstances, as  the  natural  and  probable  result  of  his  wrongful  act. 

Texas  &  Pacific  Coal  Co.  v.  Ervin, Tex.  Civ.  App, ,  212  Southwestern 

234,  p.  235. 

INJITBIES  fiBASONABLT  ANTICIPATED. 

A  mine  operator  guilty  of  negligence  is  responsible  for  all  conse- 
quences which  prudent  and  experienced  men  fully  acquainted  with 
all  the  circumstances,  which  in  fact  exist,  whether  they  could  have 
been  ascertained  by  reasonable  diligence  or  not,  would  at  the  time 
of  the  negligent  act  have  thought  reasonably  possible  to  follow  if 
they  had  occurred  to  their  mind. 

Woodward  Iron  Co.  v.  Gamble, Ala. ,  81  Southern  810. 

FAILURE  TO  INSPECT  AFTER  BLAST — QUESTION  OP  FACT. 

A  mine  operator  has  not  discharged  his  duty  to  a  mucker  where 
an  inspection  of  the  particular  raise  where  the  mucker  was  required 
to  work  was  made  at  6  o'clock,  and  that  afterwards  and  before  the 
mucker  was  ordered  to  the  raise  to  work  a  blast  was  fired  in  the 
raise  and  no  inspection  was  made  after  this  blast  was  fired.  Under 
this  evidence  the  question  of  the  nefgligence  of  the  operator  was  one 
of  fact  for  the  jury. 

Wooton  V.  Dragon  Consol.  Mln.  Co. Utah ,  181  Pacific  503,  p.  594. 

INTERVENING  AGENCY. 

The  connection  between  any  negligence  charged  on  the  part  of  a 
mine  operator  and  an  injury  complained  of  by  a  miner  may  be  broken 
by  an  intervening  cause  or  agency,  and  such  connection  is  to  be 
considered  as  broken  if  the  intervening  event  is  one  which  in  the  nat- 
ural and  ordinary  course  of  things  may  not  reasonably  be  antici- 
pated. 

Woodward  Iron  Co.  v.  Gamble, Ala. ,  81  Southern  810,  p.  811. 

APPLIANCES    MAINTAINED  BV   OPERATOR — ^PROOF   AND   PRESUMPTION. 

Where  an  accident  resulting  in  an  injury  is  such  as  in  the  ordinary 
use  of  appliances  does  not  happen  if  those  who  have  the  management 
of  such  appliances  use  proper  caref,  then  proof  of  the  accident  and 
injury  affords  reasonable  evidence,  in  the  absence  of  explanation  by 
the  mine  operator,  that  the  accident  arose  from  a  want  of  care.    An 
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• 

injui-ed  employee  under  such  circumstances  need  not  do  anjrthing 
further  than  to  show  that  the  defect  was  known  to  thef  operator,  or 
that  it  would  have  been  discovered  upon  the  exercise  of  reasonable 
care  to  ascertain  its  condition. 

Duran  v.  Yellow  Aster  Mln.  &  MiU.  Co., Cal.  App. ,  181  Pacific  395. 

p.  396. 

UNSAFE   APPLIANCE — OPERATOR'S    KNOWUSDGE — LIABIIJTT. 

A  driver  of  a  mine  car  was  injured  while  using  a  jack  to  raise 
his  car  to  replace  it  on  the  tracks.  After  the  jack  was  set  it  failed  to 
hold,  and  the  lever  flew  back,  striking  and  injuring  the  driver. 
Proof  that  another  miner  had  been  injured  while  using  the  jack  and 
proof  that  a  jack  used  by  another  miner  had  slipped  a  number  of 
times  was  not  sufficient  to  show  knowledge  on  the  part  of  the  mine 
i  operator  of  the  defective  condition  of  the  jack,  where  the  evidence 
did  not  disclose  that  the  first  miner  was  injured  through  some  fault 
of  his  own  and  not  that  the  jack  was  defective  and  where  there  was 
nothing  to  show  that  the  jack  that  slipped  many  times  when  used 
by  another  miner  was  the  same  that  caused  the  injury. 

Howell  V.  Stearns  Coal  &  Lumber  Co., Ky. ,  212  Southwestern  463. 

KNOWLEDGE   OF    UNSAFE    CONDITION — ROOF    OF    MINE. 

A  room  in  a  mine  had  remained  unworked  for  a  period  of  one 
year.  The  exposure  to  the  air  necessarily  weakened  the  roof.  The 
operator  intending  further  operations  in  the  room  had  it  e^tamined 
by  the  foreman  and  additional  props  placed  by  timbermen  em- 
ployed for  that  purpose.  While  engaged  in  this  work  the  timber- 
men  discovered  several  cracks  in  the  roof  and  discussed  the  advisa- 
bility of  using  a  "  header  "  or  "  cross  bar  "  to  support  a  portion  of 
the  roof  and  the  plan  would  have  been  adopted  had  the  necessary 
timber  been  at  hand.  A  header  consists  of  timber  from  four  to 
six  inches  square  and  ten  to  twelve  feet  long^  placed  across  the  weak 
portion  of  a  roof  supported  by  upright  posts  at  the  ends,  leaving 
space  between  for  operating  a  cutting  machine.  The  situation  called 
for  the  roof  being  supported  by  headers,  and  it  was  negligence  on  the 
part  of  the  operator  to  order  a  machine  operator  to  work  under  the 
dangerous  roof. 

Consolidated  Coal  Co.  v.  Marcuni,  257  Federal  287,  p.  289. 

FAILURE  TO   MAKE  BREAKTHROtJOHS — ^LIABILITY. 

A  mine  operator  can  not  be  held  liable  on  the  ground  of  negligence 
in  an  action  by  a  shot  firer    for  damages  for  injuries  for  failure  to 
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make  breakthroughs  at  shorter  intervals  than  40  feet,  the  distance 
that  was  suggested  by  the  shot  firer  himself  at  the  time  the  break- 
throughs were  located. 

Parocca  v.  Missouri,  K.  &  T.  R.  Co., Kan. ,  180  Pacific  270. 

CONSTRUCTION    OF   BATHHOUSE — INSUFFICIENT   PROOF. 

A  mine  operator,  pursuant  to  the  statute  of  Oklahoma,  constructed 
a  building  for  a  shower  bath  and  maintained  the  same  according  to 
the  statutory  requirements.  The  floor  of  the  room  was  made  of 
concrete  and  in  the  center  there  was  a  basin  some  6  feet  square  grad- 
ually sloping  toward  the  center  and  about  6  inches  lower  in  the 
center  than  at  the  outer  edge.  The  pipe  for  letting  on  the  shower 
was  immediately  over  the  center  of  the  basin  and  the  basin  was 
drained  with-  a  pipe  from  that  point.  A  miner  while  taking  a  bath 
slipped  and  fell  upon  the  concrete  floor,  breaking  his  arm  and  su$»  I 
taining  permanent  injuries  for  which  he  sued.  In  such  a  case  the 
question  of  actionable  negligence  rests  upon  the  margin  of  difference 
between  a  basin  of  just  slope  enough  to  make  it  sanitary  by  draining 
©ff  the  water  and  soap  and  a  slope  which  this  one  had.  There  was 
no  proof  that  the  construction  of  the  basin  was  essentially  different 
from  the  ordinary  manner  of  constructing  such  basins  nor  was  there 
proof  that  it  was  any  steeper  than  required  by  the  statute  to  make 
it  sanitary.  In  the  absence  of  proof  of  any  violation  of  the  statute 
and  of  any  actionable  negligence  the  mine  operator  was  not  liable 
in  damages  to  the  injured  miner. 

Rock  Island  Coal  Min.  Co.  v.  Taylor, Okla. ,  182  Pacific  81,  p.  82. 

GAS  COMPANY  MAINTAINING  BROKEN   PIPE. 

A  gas  company  may  be  charged  with  actionable  negligence  in  turn-  ' 
ing  gas  into  a  service  pipe  although  the  service  pipe  had  been  severed 
or  disconnected  without  its  knowledge  leaving  an  open  end  under  the 
complainant's  house,  but  where  its  agent  informed  the  gas  company 
that  gas  was  not  going  through  the  pipe  and  entering  the  meter  for 
which  it  was  intended.  In  such  case  it  was  the  duty  of  the  com- 
pany to  turn  off  the  gas  until  by  examination  it  could  ascertain  that 
the  gas  was  flowing  properly  through  the  pipe. 

Hahn  v.  Southwestern  Gas  Co.,  145  La. ,  82  Southern  199,  p.  200. 

MINERS  RIDING  ON  LOADED  CARS — DUTY  OWING PROOF  OF  CUSTOM, 

A  track  layer  in  a  mine  was  riding  out  of  the  mine  on  a  loaded 
coal  car  drawn  by  a  mule.  While  en  route  a  string  of  empty  cars 
that  had  been  placed  on  a  lieway  ran  down  grade,  because  the  brakes 
were  not  sufficient  to  hold  them,  and  collided  with  the  car  on  which 
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the  track  layer  was  riding  and  by  reason  of  which  he  was  injured. 
The  coal  mine  o[>erator  in  not  applying  the  brakes  to  the  empty  cars 
60  as  to  prevent  them  from  running  down  grade  was  guilty  of  negli- 
gence as  to  the  drivers  of  loaded  cars  or  other  persons  having  a  right 
to  be  on  the  loaded  cars ;  but  he  was  not  guilty  of  negligence  as  to  the 
track  layer  unless  he  had  a  right  to  be  on  the  loaded  car  at  the  time 
of  the  injury  and  unless  the  mine  operator  was  charged  with  the 
duty  of  anticipating  his  presence  on  the  loaded  car.  If  it  was  cus- 
tomary for  miners  not  connected  with  the  operation  of  cars  to  ride 
on  loaded  cars  with  the  knowledge  of  those  in  charge  of  the  mine  in 
going  in  and  out  of  or  about  the  mine,  then  the  operator  owed  the 
track  layer  the  duty  of  protecting  him  while  so  riding  on  a  car.  In 
the  absence  of  proof  of  any  such  custom  a  court  could  not  assume 
as  a  matter  of  law  that  the  operator  owed  a  duty  to  the  track  layer 
while  riding  on  a  loaded  car;  but  it  was  a  question  of  fact  as  to 
whether  or  not  snch  a  custom  existed  and  to  be  determined  by  the 
jury  under  the  evidence  in  the  case. 

West  Kentucky  Coal  Co.  v.  SmltherK,  Ky.  ,  211  Southwestern  5S0, 

p.  581. 

INSUFFICIENT  PROPPING. 

A  mine  owner  may  be  charged  with  actionable  negligence  where 
the  roof  of  the  mine  was  so  loosely  propped  that  a  chance  blow,  such 
as  a  mule  running  against  a  prop  could  knock  it  down,  and  that 
such  a  mischance  might  reasonably  be  expected  to  happen  in  the 
ordinary  course  of  mining  operations  and  in  such  case  a  jury  might 
find  that  such  negligence  was  the  proximate  cause  of  an  injury  to  the 
driver  of  the  mule  and  that  the  injury  was  immediately  produced  by 
the  accidental  contact  of  the  mule  with  the  prop. 

Brilliant  Coal  Co.  v.  Barton, AUu ,  81  Southern  828,  p.  830. 

INSTRUCTION — ^TIMBER  "  TOO  NEAR  THE  RAIL." 

In  an  action  by  a  miner  for  damages  for  injuries  caused  by  being 
caught  between  a  supporting  timber  and  a  mine  car,  the  court-  in- 
structed the  jury  that  the  question  as  to  negligence  would  be  whether 
or  not  the  timber  or  post  was  in  fact  "  too  near  the  rail."  This  state- 
ment informed  the  jury  that  if  the  post  or  timber  in  question  was 
'Hoo  near''  the  track  its  maintenance  in  that  position  was  negli- 
gence as  a  matter  of  law.  This  instruction  withdrew  from  the  jury 
the  question  of  the  feasibility  of  any  other  mode  of  supporting  the 
i-oof  at  that  point,  and  also  the  question  of  the  miner's  injury  being  a 
natural  and  probable  result  to  be  anticipated  from  such  location. 
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These  questions  rested  upon  inferences  from  the  evidence  to  be  drawa 
only  by  the  juiy. 

Birmingliaiu  Fuel  Co.  v.  Taylor, Ala. ,  81  Southern  €30,  p.  631. 

DUTY    OF    OPEKATOB    TO    FXTBNISH   SAFE   FULCE. 

KONDELEGABLE  DXTTT. 

A  primary  and  nondelegable  duty  rests  npon  a  coal  mine  operator 
to  exercise  reasonable  care  in  furnishing  a  miner  with  a  reasonably 
safe  place  to  work. 

ConsoUdated  Coal  Co.  v.  Marcum,  257  Federal  287,  p.  288. 
See  Dasher  v.  Hocking  Min-  Co.,  212  Federal  628. 

INSPECTION SUFFICIENCT   AND  PRESUMPTION. 

In  an  action  for  damages  for  injuries  to  a  miner  by  the  fall  of  a 
rock  the  evidence  showed  that  before  the  accident  a  miner  went  inti> 
the  raise  to  inspect  and  that  he  came  down  again  after  he  had  been 
on  the  raise  20  or  30  minutes;  but  there  was  no  direct  evidence  of 
any  particular  kind  of  an  inspection.  Under  this  evidence  the  court 
can  not  presume  or  hold  that  there  had  been  a  proper  inspection  or 
that  any  particular  inspection  had  been  made,  and  that  the  mine 
operator  had  therefore  performed  his  duty. 

Wooton  V.  Dragon  Consol.  Min.  Co.,  Utah ,  181  Pacific  593,  p.  Sd4. 

BREACH  OF  DUTY — ^PLEADING. 

A  complaint  by  a  miner  for  damages  for  injuries  is  sufficient  where 
it  shows  a  legal  duty  owing  by  the  mine  operator  to  use  care  to  make 
the  working  place  of  the  miner  safe  for  the  kind  of  work  he  was 
doing,  avers  a  breach  of  that  duty  by  the  mine  operator  and  an  injury 
to  a  miner.  The  complaint  need  not  specifically  allege  that  a  duty 
was  owing  on  the  i>art  of  the  mine  operator  to  the  miner  as  the  ex- 
istence of  a  duty  depends  upon  the  facts  pleaded,  and  the  law  would 
imply  its  existence  where  the  facts  stated  warrant  such  inference. 

Pauvre  Coal  Co.  v.  Koshner, Ind. ,  123  Northeastern  409,  p.  413. 

See  Bock  Oil  Co.  t.  Brumbaugh,  59  Ind.  App.  640,  108  Northeasta*n  260. 

REMOTE   COXTINOENCT. 

A  safe  working  place  is  not  necessarily  inferred  from  the  fact 
that  no  employee  had  ever  before  throughout  many  years  of  oper- 
ation been  injured  by  contact  with  a  post  in  a  mine  near  a  car  track, 
and  does  not  as  a  matter  of  law  disprove  negligence  in  failing  to 
famish  a  safe  place.    That  which  never  happened  before  and  which 
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in  its  character  is  such  as  not  naturally  to  occur  to  prudent  men  to 
guard  against  its  happening  at  all,  can  not  when  in  the  course  of 
years  it  does  happen  furnish  good  grounds  for  the  charge  of  n^li- 
gence  in  not  foreseeing  its  possible  happening  and  guarding  against 
the  remote  contingency. 

Birmingham  Fuel  Co.  v.  Taylor, Ala. ,  81  Southern  630,  p.  631. 

DUTY   TO   FBOVIBE   SATE   APPLIANCES. 
FAII/UBS    TO    SUPPLY — KNOWLEDGE    OP    DEFECTS — FAILURE    TO    INSPECT. 

In  an  action  by  a  miner  for  damages  for  an  injury  resulting  from 
the  breaking  of  a  rope  used  to  sustain  and  hold  the  weight  of  a 
dump  car,  proof  that  immediately  before  the  accident  an  engine 
had  run  over  the  rope  and  that  no  inspection  was  then  made  to 
determine  the  sufficiency  and  safety  of  the  rope  before  it  was  used 
to  haul  the  dump  car  was  sufficient  to  justify  the  jury  in  finding  that 
the  breaking  of  the  rope  was  due  to  its  being  run  over  by  the  engine. 

^oran  v.  Yellow  Aster  Mln.  &  Mill.  Co., Cal.  App. ,  181  Pacific  3W. 

p.  090. 

DEFECTIVE  APPIJAXCE — BURDEN  OF  PROOF. 

A  driver  whose  car  had  jumped  the  track  was  using  a  jack  sup- 
plied by  the  mine  operator  to  raise  the  car  to  get  it  back  on  the 
track.  While  so  engaged  the  lever  of  the  jack  flew  back,  striking 
him  in  the  eye  and  producing  the  injuries  complained  of.  The 
burden  was  on  the  miner,  to  entitle  him  to  recover,  to  show  not  only 
that  the  jack  was  defective  but  that  the  defect  was  known  to  the 
mine  operator  or  could  have  been  known  to  him  by  the  exercise  of 
ordinary  care.  The  slipping  of  the  jack  that  caused  the  lever  to 
fly  back  was  some  evidence  of  its  defective  condition,  but  there  was 
nothing  to  show  the  character  of  the  defect  or  how  long  it  had 
existed.  Proof  that  the  foreman  knew  that  another  miner  had  his 
fingers  cut  o£F  by  the  jack  did  not  show  any  knowledge  of  any  defect 
in  the  jack,  as  that  accident  may  have  been  due  entirely  to  the 
negligent  operation  of  the  jack. 

Howell  V.  Stearns  Coal  &  Lumber  Co., Ky. ,  212  Southwestern  463. 

EXERCISE  OF.  CARE — EMPLOYER  NOT  INSURER. 

It  is  the  duty  of  a  mine  operator  to  exercise  ordinary  care  to 
furnish  a  reasonably  safe  pipe  wrench  for  use  for  his  employees. 
But  this  is  not,  as  a  matter  of  law,  an  absolute  duty ;  and  it  is  error 
for  a  court  to  charge  a  jury  to  the  effect  that  it  is  the  duty  of  an 
employer  to  furnish  reasonably  safe  machinery  and  tools  with  which 
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Jiis  employees  work  and  that  a  failure  to  do  so  is  negligence  on 
the  part  of  the  employer. 

Texas  &  Pacific  Coal  Co.  v.  Ervin, Tex.  Civ.  App. ,  212  Southwestern 

234,  p.  235. 

DUTY    TO    WABN    OK    INSTBTICT. 
UABILITY    FOR    FAILURE    TO     WARN. 

An  experienced  miner  was  employed  as  a  timberman  in  a  mine. 
In  the  performance  of  his  duties  he  was  required  to  go  through  the 
mine  from  time  to  time  and  ascertain  where  timbering  might  bo 
required.  The  mine  operator  maintained  a  large  number  of  ore 
chutes,  through  which  ore  and  refuse  were  carried  down  to  a  lower 
lever.  The  miner  knew  of  the  existence  of  these  chutes.  Under 
these  circumstances  the  law  did  not  impose  upon  the  mine  operator 
the  duty  of  warning  or  instructing  the  miner  as  to  the  particular* 
location  of  the  different  chutes.  The  ore  chutes  did  not  constitute 
a  latent  defect  nor  were  they  a  concealed  danger  in  the  sense  that 
the  miner  should  be  warned,  nor  was  the  condition  of  the  chute  sud- 
denly changed  so  as  to  endanger  the  safety  of  the  plaintiff.  The 
chutes  were  common  and  constituted  a  part  of  the  method  by  which 
the  operator  conducted  the  mining  operations.  In  passing  through 
the  mine  in  the  performance  of  his  duties  the  miner  had  at  least  as 
good  an  opportunity  to  learn  the  location  and  condition  of  the  ore 
chutes  as  anyone  and  his  knowledge  in  that  regard  was  equal  to  the 
operator^ 

Macky  v.  Bingham,  New  Haven  Copper  &  Gold  MIn.  Co.,  Utah  , 

180  Pacilic  416,  p.  417. 

INEXPERIENCED     MINER — INSUFFICIENT    WARNING. 

An  inexperienced  miner  was  employed  to  shovel  ore  into  a  chute 
upon  an  upper  level  of  a  mine.  The  chute  was  emptied  by  a  door 
at  the  bottom  by  means  of  which  the  ore  was  loaded  into  cars. 
Wlien  the  chute  was  filled  with  ore,  there  was  some  danger  to  the 
miner  shoveling  the  ore  if  the  door  was  opened  and  the  ore  began 
to  run  out  and  settle  down  at  the  top ;  but  it  was  particularly  dan- 
gerous to  the  ore  shoveler  when  from  any  cause  the  ore  became  con- 
gested, as  it  frequently  did,  and  stuck  in  some  part  of  the  chute 
above  the  door  and  from  any  cause  suddenly  became  released  and 
would  thereby  draw  the  ore  down  from  above.  The  miner  at  the 
time  he  was  set  to  work  was  warned  of  the  general  danger  of  the 
ore  settling  when  the  door  below  was  open  for  the  ore  to  run  out; 
but  he  was  given  no  warning  of  the  greater  danger  in  case  the  ore 
became  congested  and  was  suddenly  loosed  and  fell  below  into  the 
empty  part  of  the  chute.  While  the  miner  was  working  shoveling 
ore  into  or  over  the  chute,  the  ore  became  congested  at  some  point 
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in  the  chute  and  afterwards  suddenly  gave  way  and  the  rapidly 
sinking  ore  drew  the  miner  into  the  chute  causing  his  death.  The 
warning  given  as  to  the  particular  danger  that  did  in  fact  cause 
the  miner's  death  was  entirely  insuflScient  considering  the  experi- 
ence of  the  miner  and  the  particular  danger  the  mine  operator  knew 
that  the  miner  might  encounter. 

Ozark  MIq.  Co.  v.  Silva,  255  Federal  821,  p.  823. 
HAZABDOUS    UNI»aTAKING — ^EHPLOTER's    KN0WI<EDGE    OF    DANGER. 

It  is  the  duty  of  a  mine  operator  to  notify  a  miner  of  dangers 
tliat  are  latent  and  known  to  the  mine  operator  but  unknown  and 
unappreciated  by  the  miner  and  are  not  readily  observable  by  him, 
so  that  one  of  his  age,  experience,  and  intelligence  would  know  and 
appi^eciate  the  danger  and  would  know  how  to  avoid  the  dangers. 

Ozark  Mln.  Co.  v.  Sllva,  255  Federal  821,  p.  824. 

BUTT  TO  PBOXXTLOATE   BULES. 

CONSTRUCTION  AND  APPUCATION  OF  BUI£. 

A  coal  mine  operator  had  a  rule  that  no  employees  should  ride  on 
a  motor  or  trip  of  loaded  cars  except  those  operating  the  motor  or 
trip  and  made  it  the  duty  of  the  motormen  not  to  allow  any  one  to 
ride  on  the  motor  or  cars  except  by  permission  of  the  foreman.  The 
construction  of  such  a  rule  is  for  the  court  and  it  should  be  con- 
strued so  as  to  carry  out  the  purpose  of  its  adoption  but  its  scope 
should  not  be  extended  to  include  cases  not  embraced  in  the 
language  employed.  The  company  evidently  regarded  the  riding 
on  the  motor  or  on  cars  drawn  by  the  motor  as  especially  dangerous 
and  the  rule  was  adopted  to  meet  that  condition.  The  rule  espe- 
cially emphasizes  the  words  "motor,"  "trip,*'  "locomotive,''  "trip 
of  loaded  cars,"  "  motor  trip  "  and  "  motorman."  The  rule  therefore 
applies  only  to  motors  or  cars  drawn  by  motors  and  does  not  apply  to 
a  single  car  drawn  by  a  mule  and  a  miner  riding  on  a  car  drawn 
by  a  mule  at  the  time  of  his  injury  was  not  violating  the  rule  m 
question. 

West  Kentucky  Coal  Co.  v.  Smlthers.  Ky.  ,  211  Southwestern  580. 

p.  581. 

BUIiES    ABROGATED    OR    WAH'ED. 

A  coal  mine  operator  had  a  rule  requiring  machine  runners  and 
helpers  to  carefully  sound  the  roof  of  their  working  place  before 
beginning  work   and   if  weaknesses  were  discovered   extra  props 
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must  he  set.  A  machine  operator  did  not  know  of  ^this  rule,  but  he 
did  examine  a  room  in  substantial  compliance  with  the  rule  before 
beginning  work  but  found  no  evidence  of  weakness.  The  mine 
operator  had  not'  in  fact  enforced  or  relied  but  rather  had  waived 
the  rule  by  keeping  employed  a  force  of  men  to  perform  the  par- 
ticular work  required  by  the  rule. 

ConsoUdated  Ck>al  Co.  v.  Marcnm,  257  Federal  2S7,  p.  289. 

See  Eagle  Ck>al  Co.  v.  Patrick,  IGl  Ky.  333,  170  Southwestern  9G0. 

CUSTOMARY  VIOLATION — ^EFFECT. 

Custom  and  usage  may  be  relied  upon  to  excuse  the  violation  of  a 
rule  where  the  act  involved  is  not  negligent  itself  but  only  by  relation 
to  the  rule  violated.  When  the  act  may  be  done  in  two  or  more  ways 
and  resort  to  neither  of  which  involves  obvious  peril  which  raises 
the  legal  presumption  or  conclusion  of  negligence  in  the  doing  of  it, 
a  custom  or  usage  to  do  it  in  a  particular  way  may  be  looked  to  as 
tending  to  show  that  it  was  not  negligence  to  resort  to  that  method 
in  the  particular  instance.  But  custom  can  in  no  case  impart  the 
qualities  of  due  care  and  prudence  to  an  act  which  involves  obvious 
peril  which  is  voluntarily  and  unnecessarily  done  and  which  the  law 
itself  declares  to  be  negligent. 

BrUUant  Coal  Ck).  v.  Barton, Ala. ,  81  Southern  828,  p.  830. 

BtJTT  TO  FUBNISH  FIBST  AID. 
DUTT  AND  CAR£  REQUIKED. 

It  is  the  duty  of  a  mine  operator  or  other  emplojrer  where  an  em- 
ployee is  injured  to  exercise  ordinary  care  to  secure  and  provide  first 
aid  for  the  injured  employee  and  in  the  exercise  of  such  care  to  secure 
for  the  injured  employee  surgical  and  medical  treatment  at  the  hands 
of  competent  physicians  and  surgeons. 

Hnnicke  v.  Mei*amec  Qnarry  CJo., Mo. ,  212  Southwestern  345. 

HINEB'S  WOBKIKa  PLACB — SAFE  FIiACE. 

MAIN     ENTRT---RELATIVE    DT7IT    OF     MINER    AND    OPERATOR — QUESTION 

OF  FACT. 

Under  the  law  of  Missouri  it  is  the  duty  of  a  miner  to  keep  his 
working  place  safe,  and  it  is  the  duty  of  the  mine  operator  to  keep 
the  entri<^,  the  places  generally  used  by  many  miners,  in  a  condition 
of  reasonable  si^ety.  A  miner  was  injured  in  a  main  entry  in  which 
at  the  time  he  was  preparing  a  room  neck.  The  proof  showed  that 
the  mine  operator  had  what  was  called  '^day  men"  whose  duty  it 
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VfOs  to  go  through  the  entries  and  see  that  they  were  safe  and  the 

operator's  servants  had  known  for  some  time  before  the  accident 

causing  the  injury  complained  of  that  the  rock  that  fell  was  loose. 

The  proof  also  showed  -that  it  was  the  company's  duty  to  take  care 

of  the  loose  rock  according  to  the  custom  of  the  mine  and  that  the 

miner  who  was  injured  had  no  right  to  take  the  rock  down.    Under 

this  proof  it  was  a  question  of  fact  for  the  jury  to  determine  whether 

it  was  the  duty  of  the  miner  or  the  duty  of  the  mine  operator  to  keep 

the  particular  place  safe. 

Teter  v.  Central  Coal  &  Coke  Co., Mo.  App. ,  213  Southwestern  135,  p. 

136. 
See  State  v.  Ellii^on,  270  Mo.  e4.'5,  305  Southwestern  722. 

INSTRUCTION    AS   TO   DUTY  OF   31INER, 

In  an  action  by  a  miner  for  damages  for  injuries  caused  by  a  fall 
of  rock  from  the  roof  of  an  entry  and  under  which  the  miner  was  at 
the  time  engaged  in  starting  a  room  neck  the  court  could  not  as  a 
matter  of  law  instruct  the  jury  that  the  miner  was  required  to  use 
ordinary  care  in  inspecting  the  roof  above  him  "  if  he  had  to  use  a 
small  portion  or  section  of  the  main  entry,''  where  the  evidence  was 
conflicting  as  to  whether  it  was  the  duty  of  the  miner  or  of  the  mine 
operator  to  inspect  and  keep  safe  the  roof  of  the  entry. 

Teter  v.  Central  Coal  &  Coke  Co., Mo.  App. ,  213  Southwestern  135, 

p.  137. 

GFEBATOB'S  ASSUBANCE  OF  SAFETY— BELIANCE. 

MINER^S  KNOWI^EDGE  OF  DANGER — ^RELIANCE  UPON  ORDERS  OF  EMPLOTER 

A  room  in  a  mine  was  left  standing  and  unused  for  about  a  year 
and  the  roof  was  during  the  time  supported  by  numerous  posts.  This 
exposure  naturally  weakened  the  roof.  The  mine  operator  kept  em- 
ployees whose  duty  it  was  to  put  rooms  of  this  kind  in  proper  coa- 
dition  for  the  cutting  of  coal,  and  these  employees  did  prepare  this 
particular  room  for  coal  cutting  and  thereupon  a  miner  and  his  as- 
sistant who  were  operating  a  coal  cutting  machine  were  directed  to 
remove  the  machine  to  this  particular  room  and  to  proceed  with  the 
cutting  of  coal.  The  operator  of  the  machine  was  not  satisfied  that 
the  room  had  been  put  in  fit  condition  and  upon  complaint  addi- 
tional work  was  done  in  the  room  and  thereupon  the  foreman  told 
the  machine  operator  that  the  room  was  ^^  in  condition  to  cut,"  ^  in 
good  shape,"  and  peremptorily  ordered  him  to  do  the  work  or  leave 
the  employ  of  the  company.  The  machine  operator. on  further  ex- 
amination and  some  sounding  of  the  roof,  though  not  a  careful  ex- 
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amination  was  made,  but  relying  on  the  assurance  of  the  foreman, 
yielded  to  the  peremptory  order,  took  the  machine  into  the  room  and 
began  to  cut  coal,  and  within  30  minutes  was  injured  by  a  fall  from 
the  roof.  Under  these  circumstances  the  question  of  negligence  on 
the  part  of  the  mine  operator  and  of  contributory  negligence  on  the 
part  of  the  machine  operator  were  questions  of  fact  to  be  determined 
by  the  jury, 

CoDsoUdated  Coal  Co.  y.  Marcum,  257  Federal  287,  p.  288. 

VICE   PRINCIPALS. 

VICB  PBINCIPAIi — NEGLIGENCE — ^LIABILITY  OP  3iASTER. 

A  miner  was  directed  by  the  shift  boss  to  go  on  top  of  certain 
lagging  above  an  ore  chute  and  nail  it  down  before  the  machine 
men  blasted  their  holes.  The  machine  men  informed  the  miner  that 
they  were  going  to  blast  and  directed  him  to  come  up;  thereupon 
he  asked  them  if  everything  was  all  right  and  was  told  by  one  of 
them  that  everything  was  all  right  and  that  he  could  proceed  in 
safety.  As  the  miner  was  going  up  on  top  of  the  chute  he  was  hit 
on  the  head  by  a  rock  It  was  the  duty  of  the  machine  men  to  in- 
form the  miner  of  any  apparent  danger  and  not  to  induce  him  to 
believe  that  everything  was  safe.  It  was  their  duty  to  exercise  or- 
dinary care  to  prevent  injury  to  the  miner  and  if  they  failed  in  the 
discharge  of  that  duty  they  were  guilty  of  negligence,  and  as  they 
represented  the  operator  their  knowledge  was  his  and  their  negli- 
gence was  his.  It  was  therefore  under  the  circumstances  a  question  of 
fact  whether  there  was  negligence  and  whether  it  was  the  proximate 
cause  of  the  injury  to  the  miner  or  not. 

Arrascada  v.  Silver  King  Coalition  Mines  Co., Utah ,  181  Pacific  159, 

p.  160. 

SUPERINTENDENCE  OF  EMPLOYEE. 

A  mine  operator  is  liable  for  injuries  to  a  miner  caused  by  the 
negligence  of  another  employee  who  had  superintendence  intrusted 
to  him  where  the  injuries  complained  of  were  caused  by  an  unex- 
pected charge  left  by  miners  under  the  direction  of  the  employee 
to  whom  superintendence  had  been  intrusted. 

Alabama  Fuel  &  Iron  Co.  v.  Smith, Ala. ,  82  Southern  30,  p.  31. 

KNOWUBDQE  OP  SUPERINTENDENT  IMPUTED  TO  OPERATOR. 

The  actual  knowledge  of  the  superintendent  of  a  mine  that  a  cer- 
tain part  of  the  mine  was  gaseous  is  imputed  to  the  operator  and 

144401**— Bull,  18a-20 9 
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renders  him  liable  for  the  death  of  a  miner  caused  by  an  explosion  of 
gas  produced  by  running  an  electric  motor  through  such  gaseous 
portion  of  the  mine. 

Jaras  v.  Wright, Pa. ^  106  Atlantic  798,  p.  800. 

PEUiOW   SERVANTS— BEULTIGN—NEGLiaENCE. 
WHO  ARE — MINERS  PERTORMING  DIFFEPENT  DUTIES. 

An  employee  in  a  mine  was  employed  and  engaged  in  doing  timber- 
ing or  carpenter  work  and  his  working  place  at  the  time  of  his  in- 
jury was  in  an  ore  chute  below  the  bulk  head.  At  the  same  time  the 
working  place  of  machine  men  engaged  in  drilling  was  in  the  raise 
above  the  bulk  head.  The  bulk  head  or  lagging  on  the  top  of  the 
chute  could  be  considered  as  a  wall  separating  the  place  of  work  of 
the  timberman  and  that  of  the  machine  men.  Under  these  facts  the 
timberman  was  not  a  fellow  servant  of  the  machine  men;  but  on 
testimony  denying,  the  particular  situation  at  the  time  of  the  injury, 
the  question  of  the  relation  of  the  timberman  and  the  machine  men 
was  one  of  fact 

Arrascada  v.  Silver  King  Ck)aIition  Mines  Co., Utah ^  181  Pacific  159, 

p.  161 

COMBINED  NEGLIGENCE  OF  OPERATOR  AND  FELLOW  SERVANT — QUESTIONS 

OF  FACT. 

A  miner  was  by  the  sudden  starting  of  a  car  thrown  against  a 
prop  or  post  placed  near  the  car  track  and  received  injuries  for  which 
he  sued.  The  negligence  of  the  car  driver  in  starting  the  car  sud- 
denly could  not  be  regarded  as  the  proximate  cause  of  the  injury  if 
the  mine  owner  was  negligent  in  placing  and  maintaining  the  prop 
or  post  too  near  the  track,  but  these  were  questions  of  fact  to  be  de- 
termined by  the  jury  on  the  trial  of  the  case. 

Birmingham  Fuel  Co.  v.  Taylor, Ala. ,  81  Southern  630,  p.  631. 

DEVIATION  FROM  DUTT — ^LIABILITr  OF  EMPLOYER. 

A  mining  corporation  or  an  oil  company  is  liable  for  injuries  in- 
flicted by  the  negligence  of  an  employee  where  a  deviation  from  the 
instructions  of  the  employer  or  from  the  line  of  duty  of  the  em- 
ployee is  a  mere  incident  to  the  discharge  of  the  duty  which  the  em- 
ployee is  performing  at  the  time  such  departure  occurs,  and  after  the 
termination  of  which  the  authorized  service  is  resumed. 

Pierce-Fordyce  Oil  Association  v.  Brading, Tex.  Civ.  App. ,  212  Sontli- 

western  707»  p.  709. 
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CONTBIBTJTOBT   NEOLIOENCE    OF   MINEB. 

QUESTION  OF  FACT. 

Where  reasonable  men  might  honestly  differ  in  their  ccmclusion  and 
where  the  facts  pleaded  are  of  a  character  to  be  reasonably  subject  to 
more  than  one  inference  as  to  whether  contributory  negligence  on  the 
part  of  the  plaintiff  existed,  then  the  question  is  one  for  a  jury  to 
determine. 

Fauyre  Coal  Co.  v.  Kushner,  Ind. ,  123  Northeastern  409,  p.  413. 

INJURY  BY  nXPIiOSION QUESTION  OF  FACT. 

An  oil-well  driller  while  engaged  in  tlie  drilling  of  an  oil  and  gas 
well  was  injured  by  being  struck  by  a  piece  of  an  acid  tank  used  for 
storing  explosives  and  which  exploded  by  reason  of  the  negligence  of 
the  employer.  Before  the  explosion  the  plaintiff  had  observed  a  fire 
nearby  and  near  to  a  building  where  nitroglycerin  and  other  ex- 
plosives were  stored.  Thereupon  he  with  others  went  a  distance  of 
one-half  to  three-quarters  of  a  mile,  and  while  at  such  distance  heard 
three  explosions,  the  last  of  which  was  a  big  one,  and  believing  that 
the  explosives  had  all  exploded  he  with  the  other  persons  returned 
to  the  vicinity  of  the  burning  building  and  was  on  his  way  to  his 
work  when  struck  and  injured.  Under  these  facts  the  question  of 
the  contributory  negligence  of  the  plaintiff  was  one  of  fact  to  be  de- 
termined by  a  jury  in  the  trial  of  a  suit  for  damages. 

American  Glycerin  Co.  v.  HUl,  255  Federal  841. 

QUESTION  OF  liAW. 

Where  the  question  of  a  plaintiff's  contributory  negligence  is  in- 
volved it  is  only  when  the  evidence  is  of  such  a  nature  that  all  rea- 
sonable men  upon  the  facts  shown  would  say  that  the  plaintiff  was 
guilty  of  negligence  that  it  becomes  a  question  of  law  and  is  sufficient 
to  justify  a  court  to  direct  a  verdict  against  the  complainant. 

American  Glycerin  Co.  v.  Hill,  255  Federal  841,  p.  842. 

BURDEN  OF  PROOF. 

In  an  action  by  an  oil-well  driller  for  personal  injuries  caused  by 
an  explosion,  the  burden  of  proof  to  establish  the  contributory  negli- 
gence of  the  complainant  was  on  the  defendant,  and  such  contribu- 
tory negligence  must  be  established  by  a  preponderance  of  the  evi- 
dence. 

American  Glycerin  Co.  v.  Hm,  255  Federal  841,  p.  843. 
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SUDDEN   PERID — ^DUE   CABE. 

The  fact  that  a  miner  saw  another  way  of  acting  when  snddenly 
called  upon  to  extricate  himself  from  a  dangerous  position,  though 
it  might  have  conserved  his  safety,  does  not  of  itself  render  him 
guilty  of  contributory  negligence  in  resorting  to  the  mode  of  escape 
he  actually  adopted.  To  have  this  result  the  danger  of  the  one  and 
the  safety  of  the  other  must  be  obvious  to  a  reasonable  and  prudent 
observer.  But  in  the  sudden  emergency  the  question  of  due  care  be- 
comes one  for  the  jury. 

Birmingham  Fuel  Co.  v.  Taylor, Ala. ,  81  Southern  630,  p.  632. 

DISOBEYING  RUIiE. 

Where  the  duties  of  an  employee  in  given  circumstances  are  pe- 
culiarly specific  any  unambfguous  and  reasonable  rule  of  the  em- 
ployer of  which  the  employee  has  knowledge  and  to  which  he  has 
consented  by  entering  and  continuing  in  the  service  binding,  and  lus 
nonobservance  or  disobedience  of  any  such  rule  at  tiie  time  when  it 
is  capable  of  observance,  is  a  matter  of  law,  and  is  not  to  be  judged 
by  the  undefined  and  varying  requirements  of  ordinary  care. 

West  Kentucky  CJoal  Co.  v.  Smlthers,  Ky. ,  211  Southwestern  58ft 

p.  581. 

DRH^INO  MULE  WITHOUT  REINa 

Driving  a  mule  without  reins  in  a  mine  can  not  be  said  to  be  ob- 
viously dangerous ;  and  a  mule  driver  can  not  be  said  to  have  volun- 
tarily and  unnecessarily  practiced  driving  without  reins  where  the 
animal  was  delivered  to  the  driver  by  the  mine  operator  without  the 
equipment  of  reins  as  this  was  in  effect  a  command  to  drive  without 
the  reins. 

Brilliant  Coal  Co.  v.  Bartin, Ala. ,  81  Southern  828,  p.  89a 

PI.EADING — ^INSUrFICIENT  ALLEGATION — ^DEFENSE. 

The  driver  of  a  mule  in  a  coal  mine  was  injured  by  a  fall  of  rock 
from  the  roof.  The  fall  was  occasioned  by  the  mule  striking  and 
knocking  down  a  prop  leaving  the  roof  unsupported.  A  plea  by  the 
defendant  alleged  that  the  driver  ^^ holloed"  at  the  mule  he  was 
driving  loose  in  the  mine  thereby  causing  the  mule  to  turn  near  the 
prop  and  knock  it  down  does  not  show  that  the  driver  gave  the  wrong 
direction  to  the  mule  following  which  the  catastrophe  happened  and 
therefore  there  is  nothing  to  support  an  inference  of  negligence  on 
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the  part  of  the  injured  driver.  The  fact  that  the  driver  "  holloed  " 
at  the  mule  ^^  does  not  import  an  address  so  rude  as  might  be  expected 
to  shock  the  sensibilities  of  a  mule,  and  so  to  drive  him  to  disorder 
and  dangerous  action.'^  The  fact  that  the  driver  knew  the  mule  was 
"vicious"  does  not  tend  to  show  that  bis  attempt  to  command  the 
mule  by  speech  was  unadvised  or  improper  or  in  any  way  negligent. 
It  may  be  assumed  that  the  driver's  ^'  hollo  "  was  a  command  to  the 
mule  to  do  the  right  thing  in  terms  supposed  to  be  intelligible  to  his 
mulish  intelligence.  The  mule's  disobedience  can  not  be  translated 
into  contributory  negligence  on  the  part  of  the  driver. 

Brilliant  Coal  Co.  v.  Barton, Ala. ,  81  Southern  828. 

EXPLOSION  OF  GAS. 

In  an  action  by  the  owner  of  a  residence  for  damages  for  loss  of 
property  by  fire  caused  by  a  natural  gas  explosion,  the  owner  is  not 
to  be  diarged  with  contributory  negligence  because  he  insisted  upon 
having  the  drip  pipe  placed  in  the  basement  rather  than  out  of  doors, 
where  there  was  evidence  that  there  was  no  inherent  danger  of  an  ex- 
plosion of  gas  due  to  the  placing  of  the  drip  pipe  in  the  basement  and 
where  it  also  appeared  that  the  entire  gas  supply  to  the  house  could 
be  cut  off  by  closing  a  stopcock  in  the  service  pipe  thereby  obviating 
all  possible  danger  of  fire  during  the  cleaning  of  the  drip  pipe. 

WUlard  v.  VaUey  Gas  &  Fuel  Co., Cal. ,  182  Pacific  32,  p.  33. 

ASSUMPTION    OE   BISK. 

BISK  ASSmCEl). 

OKDINART  RISKS  AND   KNOWN  EXTRAORDINARY  RISKS. 

A  miner  by  entering  and  continuing  in  the  employment  of  mining 
operations  without  complaint  assumes  the  ordinary  risks  and  dangers 
of  the  employment  as  well  as  the  extraordinary  risks  and  dangers 
which  he  knows  and  appreciates  and  the  risks  and  dangers  of  defects 
in  the  place,  structure,  or  work,  which  are  so  patent  as  to  be  readUy 
observable  by  the  use  of  his  senses,  his  age,  intelligence,  and  ex- 
perience considered. 

Ozark  Mln.  Co.  v.  Silva,  255  Federal  821,  p.  824. 

RULE  OP  COMMON  LAW — COMPENSATION — RATE  OF  WAGES. 

The  answer  that  the  common  law  makes  to  the  hardship  of  re- 
quiring the  employee  to  assume  all  consequences,  both  personally 
and  pecuniarily  of  injuries  arising  out  of  the  ordinary  dangers  of 


In  an  action  by  a  miner  for  damages  for  injuries  where  the  defense 
of  assimied  risk  was  not  pleaded,  the  court,  by  its  instructions,  should 
not  submit  that  issue  to  the  jury* 

Texas  &  Pacific  Coal  Ga  t.  Bryln, Tex.  Glr.  App. ^  212  Soatbwestern 

234,  p.  235. 

LATENT    AND   UNKNOWN    DANGERS. 

A  miner  employed  in  a  mine  does  not  assume  risks  and  dangers  that 
are  latent,  that  though  known  to  the  employer,  are  unknown  and  un- 
appreciated by  him,  and  are  not  readily  observable  by  a  person  of  his 
age,  intelligence,  and  experience. 

Ozark  Min.  Co.  v.  Silva,  255  Federal  821,  p.  824. 

INJURY   TO   MUCKER — OPERATOR'S   FAILURE    TO  INSPECT. 

A  mucker  in  a  mine  was  injured  by  a  fall  of  rock  from  the  side  of 
roof  of  a  hole  in  which  he  was  working.    His  only  protection  from 
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the  occupation  is  that  the  parties  enter  into  the  contract  of  employ-        I 
ment  with  these  risks  in  view  and  that  the  consequences  ought  to        i 
be  and  presumably  are  taken  into  consideration  in  fixing  the  rate  of 
wages. 

Arizona  Copper  Co.  t.  Hammer,  89  Sapreme  Ct  Rep.  55S,  p.  55S. 

CONTRACT  TO  DRILL  OIL  WELL — OPTION  TO  USE  OU>  HOI& 

A  driller  contracted  to  drill  an  oil  well  to  a  depth  of  2,000  feet 
and  to  deliver  to  the  landowner  a  good  clean  hole.  The  contract 
gave  the  driller  the  option  of  using  an  old  abandoned  well  or  hole 
that  had  been  drilled  two-thirds  of  the  distance  and  abandoned  be- 
cause of  the  inability  of  the  original  driller  to  finish  it  in  a  workman- 
like manner.  If  the  drill  could  complete  the  well  without  trouble 
the  contract  would  be  an  exceedingly  profitable  one  to  him  and  to  get 
the  benefit  of  this  chance  the  contractor  assumed  risks  that  went 
against  him  in  his  effort  to  complete  the  well  and  make  a  good  clean 
hole.  The  well  did  reach  the  depth  of  2,000  feet  and  theieby  gave 
the  landowner  the  benefit  of  the  test  of  the  territory,  but  the  driller 
under  the  terms  of  the  contract  was  entitled  to  no  compensation  if 
he  failed  to  furnish  a  good  clean  hole^  the  only  thing  for  which  the 
landowner  agreed  to  pay. 

Bain  V.  White,  25G  Federal  428,  p.  484. 

BISKS  KOT  ASSVXSB. 
DEFENSE — ^FAILURE    TO   PLEAI>. 
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injury  lay  in  the  care  and  precaution  exercised  by  the  mine  operator 
in  having  the  walls  and  roof  of  the  hole  properly  inspected.  Under 
such  circumstances  the  mucker  did  not  assume  the  risk  of  injury. 

Wooton  V.  Dragon  Gonsol.  Min.  Co., ^Utah ,  181  Pacific  593,  p.  596. 

See  Billler  v.  Utah  Con.  Min.  Co., Utah ,  178  Pacific  771. 

PROXIMATE   CAUSE    OE    INJUBT. 

OBETINO  OBDERS  OF  SUPERIOR. 

An  electric  helper  in  a  mine  while  riding  on  a  car  on  a  railway  in 
the  mine  propelled  by  an  electric  motor,  and  while  in  his  employment 
as  an  electrician's  helper,  was  ordered  by  his  superior  to  throw  oflE 
his  tools  and  to  get  off  at  a  certain  place.  At  the  point  designated 
the  electrician  threw  off  his  box  of  tools  and  himself  safely  alighted 
from  the  car  and  was  walking  along  by  the  side  of  it.  While  so 
walking  the  superior,  who  had  given  the  order  himself,  attempted  to 
alight  from  the  car,  but  his  clothing  was  caught  by  a  projecting  bolt 
and  by  reason  of  which  he  was  carried  along  until  his  body  came  in 
contact  with  the  electrician,  knocking  him  down  and  under  the  car, 
in  consequence  of  which  he  received  the  injuries  complained  of.  The 
negligence  charged  was  that  the  superior  negligently  ordered  the 
electrician  to  alight  from  the  car  and  that  the  complainant  conform- 
ing to  said  order  received  the  injuries.  The  order  of  the  superior 
directing  the  electrician  to  alight  was  evidently  not  the  proximate 
cause  of  the  injury  as  in  obedience  to  that  order  the  electrician  safely 
alighted  from  the  car  and  thereupon  an  imforeseen  and  an  entirely 
different  agency  operated  to  produce  the  injury. 

Woodward  Iron  Co.  v.  Gamble, Ala. ,  81  Southern  810. 

MINE  INSUFFICIENTLY   LIGHTED COMPETEXCY   OF  WITNESS. 

In  an  action  by  a  motorman  for  damages  for  an  injury  caused  by 
a  switch  being  improperly  turned  the  alleged  negligence  of  the  mine 
operator  in  failing  to  properly  and  sufficiently  light  the  mine  can  not 
warrant  a  recovery  where,  under  the  evidence  the  improper  lighting 
in  no  way  contributed  to  the  accident  that  caused  the  injury. 

Texas  &  Pacific  Coal  Co.  v.  Sherbley, Tex.  Civ.  App. ,  212  South- 
western 758,  p.  700. 

CONTBACTS   BELATING   TO    OFEBATIONS. 
CONTRACT  OF  SALE — ^BREACH  AND  FORFEITURE CONSTRUCTION. 

A  contract  for  the  sale  of  a  mine  provided  that  on  default  of  the 
purchaser  the  contract  should  become  void,  and  all  payments  should 
be  forfeited  and  to  be  deemed  as  liquidated  damages,  and  upon  de- 
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fault  the  party  of  the  second  part  "  shall  immediately  deliver  up 
possession  of  said  mining  claims  to  said  first  parties  together  "with 
all  improvements  placed  thereon  by  said  second  party."  This  con- 
tract can  not  mean  that  it  is  only  the  installment  payments  that  are 
deemed  liquidated  damages  in  case  of  a  forfeiture  of  the  contract^  and 
the  clause  relating  to  the  improvements  must  be  considered  as  a  pen- 
alty to  be  awarded  to  the  owners  only  in  so  far  as  he  may  show  that 
lie  has  suffered  actual  damages  from  the  breach  of  the  contract.  The 
purchaser  had  the  right  to  extract  ores  from  the  mine  and  apply  the 
proceeds  to  his  own  use,  and  the  clause  is  not  unreasonable,  viewtdd  as 
a  consideration  for  this  privilege,  and  the  forfeiture  clause  necessarily 
extends  to  the  improvements. 

Siegloch  V.  Bisbee, Wash. ,  181  Pacific  51,.  p.  54. 

CONTRACT  OF  SALE — BREACH  AND  FORTErTURE ^IMPROVEMENTS. 

'  A  contract  for  the  sale  of  certain  mines  and  mining  claims  stipu- 
lated that  time  was  the  essence  of  the  contract  and  that  on  failure 
of  the  purchaser  to  pay  the  installments  of  purchase  money  the  con- 
tract should  become  void  and  all  payments  and  improvements  placed 
in  the  mine  should  be  forfeited  and  become  the  property  of  the  seller. 
On  breach  of  the  contract  the  seller  could  claim  a  forfeiture  of  all  the 
property  which  was  more  or  less  attached  to  the  freehold  and  was  of 
a  permanent  nature  and  added  to  the  value  of  the  property  for  the 
uses  for  which  it  was  intended  and  to  aid  in  the  extraction  of  ore 
profitably  and  successfully.  But  the  term  could  not  include  sundry 
loose  mining  tools,  equipment,  and  supplies  useful  in  the  operation 
of  the  mine  and  its  subsidiary  activities,  but  in  no  sense  improve- 
ments on  the  realty. 

Siegloch  V.  Bisbee, Wash. ,  181  Pacific  51,  p.  53. 

See  Smith  v.  Detroit,  etc.,  Gold  Mln.  Co.,  17  S.  Dak.  413,  07  Northwestern  17. 

OPTION  CONTRACT  TO  PUBCHASE — CONSTRUCTION. 

A  lease  of  a  mine  gave  the  lessee  an  option  to  purchase  the  mining 
property  upon  the  performance  of  the  conditions  and  the  payment 
of  certain  stipulated  sums  and  provided  that  in  the  event  the  lessee 
shall  fail  or  neglect  to  keep  or  perform  his  part  of  the  contract,  *tliis 
option  shall  be  forfeited  and  all  previous  payments  made  shall  be 
forfeited  as  well  as  all  machinery,  tools  and  appliances  placed 
thereon  by  the  party  of  the  second  part."  Such  a  contract  is  not  a  con- 
tract of  purchase  and  sale  governed  by  the  legal  principle  applicable 
to  vendor  and  vendee  but  is  simply  a  lease  with  an  option  to  purchase. 

Virginia  Min.  Co.  v.  Haeder,  32  Idaho ,  181  Pacific  141. 

Hammitt  v.  Virginia  Mln.  Ck)., Idaho ,  181  Pacific  336,  p.  337. 
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PAROL  AGREEMENT  FOR  LEASE — SPECIFIC  PERFORMANCE. 

The  lessee  of  a  coal  mine  under  a  parol  agreement  that  has  been 
clearly  proved  took  possession  of  the  mining  property  and  made  valu- 
able, permanent  improvements  thereon  under  the  assurance  by  the 
authorized  agents  and  officers  of  the  mining  corporation  as  owner 
that  a  formal  lease  in  accordance  with  the  parol  agreement  would  bo 
executed,  is  entitled  to  have  such  parol  agreement  specifically  en- 
forced. 

Oberman  v.  Red  Rock  Fuel  Co., W.  Va., ,  09  Southeastern  66,  p.  74. 

AGREEMENT  TO  DRIVE  HEADINGS — STATUTE  OF  FRAUDS. 

A  miner  agreed  with  a  coal  mining  company  that  he  would  fur- 
nish the  labor,  tools,  and  explosives  and  drive  four  rock  headings  in 
the  coal  mine  of  the  corporation  six  feet  in  height  and  twelve  feet 
in  width,  limited  by  the  coal  holdings  of  the  company  estimated  to  be 
4,000  feet.  The  miner  was  to  be  paid  at  the  rate  of  $14  per  lineal 
yard,  payments  to  be  made  on  the  regular  semimonthly  pay  days  for 
the  work  done.  The  miner  iimnediately  proceeded  with  his  prepara- 
tions to  perform  the  contract  and  secured  the  necessary  tools,  sup- 
plies and  equipment  and  employed  laborers  and  workmen  to  carry 
out  the  contract,  but  the  mining  company  repudiated  the  contract 
and  refused  to  permit  him  to  enter  upon  and  continue  the  work.  The 
contract  did  not  by  its  terms  or  by  necessary  implication  extend  the 
performance  of  the  work  beyond  a  year  and  was  not  therefore  void 
under  the  statute  of  frauds.  A  contract  is  not  within  the  statute  of 
frauds  merely  because  it  was  not  expected  to  be  performed  within  a 
year  if  it  is  one  that  under  all  the  circumstances  admits  of  per- 
formance within  a  year. 

Rua  V.  Bowyer  Smokeless  Coal  Co., W.  Va., ,  90  Southeastern  213, 

p.  216. 

PAROL  CONl-RACT  FOR  MINING CERTAINTY  AND  RATIFCATION. 

Where  a  parol  contract  for  certain  mining  operations  was  sub- 
sequently ratified  or  covered  by  letters  and  telegrams  between  the 
parties,  which  described  the  subject  matter  of  the  contract  in  general 
terms,  a  court,  in  a  controversy  arising  over  the  contract,  may  go 
outside  of  the  writings  for  the  purpose  of  identification  of  the  subject 
matter  and  if  in  doing  so  it  can  be  definitely  ascertained,  the  con- 
tract is  not  void  for  uncertainty. 

Raa  V.  Bowyer  Smokeless  Coal  Co., W.  Va. ,  99  Southeastern  213, 

p.  216. 
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IXJURT   TO    MINING    PBOPERTY — ^JOINT   TENANTS — JOINT    ACTIONS. 

Tenants  in  common  of  a  mine  must  join  in  actions  ex  delicto  for 
an  injury  to  their  conmion  property,  for  the  reason  that  the  damages 
belong  to  them  jointly.  A  cause  of  action  for  nonpayment  of  rent, 
breach  of  covenant  for  good  mining  and  removal  of  property  by 
lessee,  is  in  the  tenants  in  conmion  jointly  and  their  remedy  is  joint, 
as  their  interests  are  inseparable. 

Hlmes  V.  Schmehl,  257  Federal  69,  p.  71. 

INDEPENDENT  CONTBACTOB. 
WHAT  CONSTrrUTES. 

An  independent  contractor  as  applied  to  mining  operations  is  one 
who  exercises  independent  control  over  the  mode  and  method  by 
which  he  produces  the  results  demanded  by  the  contract.  A  con- 
tract that  confers  upon  the  mine  owner  much  power  in  the  way  of 
directing  the  details  of  the  mode  and  manner  in  which  the  work 
shall  be  done  and  deprives  the  contractee  of  any  voice  in  the  matter 
does  not  create  the  relation.  A  person  is  not  an  independent  con- 
tractor unless  he  is  vested  by  the  contract  with  the  right  to  control 
the  mode  and  manner  of  doing  the  work. 

Wooton  V.  Dragon  Consol.  Min.  Ck>., Utah ,  191  Pacllic  593,  p.  597. 

LESSEE  OF  MINE CONTROL  BY  OWNER. 

A  mine  owner  entered  into  a  contract  by  which  the  contractee 
agreed  to  mine  ore  from  the  mine  under  the  "  direction  and  super- 
vision "  of  the  owner,  at  such  place,  at  such  times,  and  in  such  quan- 
tites  as  the  owner  should  direct  and  place  the  ore  mined  in  the 
owner's  bin.  The  contractee  or  lessee  was  to  furnish  his  own  pow- 
der, fuses,  caps,  supplies,  and  labor  and  the  owner  was  to  furnish 
tools  and  air.  The  work  was  to  be  done  in  the  customary  and  skill- 
ful and  proper  mining  operation  and  according  to  the  approval  of 
the  owner.  This  contract  did  not  create  the  relation  of  an  inde- 
pendent contractor,  as  the  control  Reserved  to  the  owner  covered  all 
details  of  the  work,  including  direction  and  supervision  as  to  times, 
places,  and  quantities,  and  approval  of  employees  employed.  By 
the  contract  the  contractees  were  to  hold  the  owner  harmless  from 
all  suits,  claims,  and  demands.  The  contractees  were  not  inde- 
pendent contractors  within  the  meaning  of  that  term  and  the  owner 
was  not  relieved  from  liability  for  injuries  to  a  mucker,  caused  by 
a  fall  of  rock  due  to  a  failure  to  properly  inspect  the  place  where 
the  mucker  worked. 

Wooton  V.  Dragon  Consol.  Min.  Co., Utah ,  191  Pacific  593,  p.  596. 
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UBASE   OF    MINE — SUBTERFUGE   TO    AVOID    LXA^BILITr. 

The  lessor  of  a  mine  leasing  the  same  to  a  lessee,  or  employing  an 
independent  contractor,  is  not  liable  for  an  injury  to  a  miner  em- 
ployed by  the  lessee,  or  by  the  independent  contractor.  But  as  be- 
tween the  injured  miner  and  the  owner,  or  the  lessor  and  lessee,  or 
independent  contractor,  it  is  always  a  question  as  to  the  bona  fides 
of  the  lease  or  contract,  and  where  the  proof  shows  that  the  owner 
or  lessor  was  using  the  lessee  or  the  independent  contractor  as  a 
subterfuge  to  cover  his  own  operations,  it  is  then  a  question  of  fact 
whether  the  owner  or  lessor  was  the  party  in  contractual  relation 
with  the  injured  miner. 

Coal  City  Min.  Corp.  v.  Davis, Ala.  App. ,  81  Southern  858,  p.  859. 

LIABILITY  OF  OWNER  FOR  INJURY  TO  EMPLOYEE  OP  CONTRACTOR. 

An  owner  or  lessor  of  a  mine  employing  an  independent  contractor 
to  operate  the  mine  is  not  liable  for  an  injury  to  an  employee  of  the 
independent  contractor  who  was  under  the  direction  and  control  of 
the  independent  contractor  at  the  time  of  the  injury,  unless  the 
owner  or  lessor  was  under  some  duty  to  the  employee. 

Coal  City  Min.  Corp.  v.  Davis, Ala.  App.  ,  81  Southern  358,  p.  859. 

EMPLOYEE  HIRING  MINER BANK  BOSS  IN   CONTROL. 

An  employee  in  a  mine  who  hired  and  discharged  miners  and 
who  had  miners  working  under  him  was  not  an  independent  con- 
tractor where  the  entire  mine  was  under  the  supervision  of  the  bank 
boss  and  the  person  to  whom  sui)erintendence  was  entrusted  was  com- 
pelled to  obey  his  orders. 

Alabama  Fuel  &  Iron  Co.  v.  Smith, Ala.  ,  82  Southern  80,  p.  31, 

METHODS    OF   OPEBATING. 
COAL    MINED    OUT — ^ABANDONMENT    OP    OPERATIONS. 

The  mining  of  coal  to  practical  exhaustion  and  the  actual  removal 
of  all  equipment  and  means  for  carrying  on  further  operations  con- 
stitutes a  deliberate  and  undoubted  abandonment  of  the  premises. 

MeClure  v.  Monongahela  Southern  Land  Co., Pa. ,  107  Atlantic  886, 

p.  388. 

INSPECTION  BY  STATE  MINE  INSPECTOR — ^PROOP  INADMISSIBLE. 

A  mine  car  driver  while  attempting  to  uncouple  cars  in  a  mine 
was  injured  by  being  caught  between  a  car  and  a  post  set  so  near 
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the  track  that  he  could  not  pass  between  the  car  and  the  post  The 
post  had  been  maintained  in  that  position  for  many  years.  The 
fact  that  the  State  mine  inspector  had  inspected  the  mine  and  raised 
no  objection  to  the  construction  complained  of  as  negligent  was  not 
admissible  in  an  action  by  the  miner  for  damages,  in  the  absence  of 
a  statute  authorizing  him  to  prescribe  or  approve  the  construction 
and  proof  that  he  had  done  so. 

Birmingham  Fuel  Co.  v.  Taylor, Ala. ,  81  Southern  630,  p.  632. 

INSUmCIENT  LIGHT— COMPETENCY  OF  WTTNESS, 

On  the  issue  as  to  whether  a  mine  owner  was  negligent  in  having 
his  mine  improperly  lighted  at  the  time  of  an  accident  it  is  not 
proper  to  permit  a  witness  to  testify  that  the  mine  was  poorly 
lighted  at  the  point  of  the  accident  unless  the  witness  qualified  as  an 
expert  It  was  for  the  witness  to  state  facts  upon  which  the  jury 
might  base  a  verdict  that  the  mine  was  so  improperly  lighted  as  to 
constitute  actionable  negligence. 

Texas  &  Pacific  Coal  Co.  v.  Sherbley, Tex.  Civ.  App.  ^  212  South- 
western 758,  p.  760. 

BIOHT  TO  SXJBFACE  SXrFFOBT. 

INJUNCTION  TO  PREVENT  BEMOVAL. 

Equity  has  jurisdiction  to  restrain  a  mining  company  from  begin- 
ning de  novo  to  mine  in  and  imder  property  that  the  predecessor 
in  title  disclaimed  and  which  that  company  itself  protested  had  been 
exhausted  and  abandoned.  Under  such  circumstances  the  plaintift 
is  not  required  to  establish  first  a  paramount  title  in  an  action  at  law. 

McClure  v.  Monongahela  Southern  Land  Co., Pa. ^»  107  Atlantic  886» 

p.  387. 

NT7ISANGE. 
OIL  FROM  PIPE  LINig, 

A  pipe  line  leaking  oil  upon  and  over  the  lands  across  which  the 
line  is  laid  constitutes  an  abatable  nuisance. 

Indiana  Pipe  line  Co.  v.  Christensen, Ind. ^  123  Northeastern  789^ 

p.  7W, 

PERMANENT  AND  TEMPORART  INJTJRT — ^DAMAGES. 

A  landowner  sued  a  pipe-line  company  for  damages  for  injuries 
to  his  land  caused  by  oil  that  escaped  from  the  pipe  line  being  car- 
ried over  and  settled  upon  and  in  the  soiL  The  evidence  showed  an 
injury  to  the  products  of  the  soil  and  that  the  landowner's  stock 
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pasturing  on  the  land  was  injured  and  some  killed  as  a  result  of 
oil  swallowed  in  eating  grass  and  drinking  water  on  the  land.  The 
landowner  was  entitled  to  recover  damages  for  these  items  of  loss, 
but  under  the  evidence  he  was  not  entitled  to  an  award  of  damages  on 
account  of  permanent  injury  to  the  productive  qualities  of  the  soiL 
There  was  no  evidence  to  show  that  the  fertility  of  the  soil  was  de- 
stroyed and  that  the  land  would  remain  in  the  same  condition  for 
an  indefinite  period. 

Intliana  Pipe  Line  Co.  v.  Christensen, Ind.  ,  123  Northeastern  780, 

p.  794. 

STORING    £XPIX)6IVES    IN    THICKLT    SETTLED   PliACES. 

An  oil  company  maintaining  a  warehouse  and  storage  tanks  in  a 
thickly  settled  portion  of  the  city  which  contained  oil,  gasoline, 
kerosene,  and  other  high  explosives  maintained  both  a  public  and  a 
private  nuisance. 

McGnffey  v.  Pierce-Fordyce  Oil  Association,  Tex.  Civ.  App.  ,  211 

Southwestern  335,  p.  337. 

INJUNCTION. 

OIL  AND  GAS EXPLORATIONS  IN  BEDS  OP  STREAMS. 

The  Statute  of  Louisiana  (Act  No.  30,  1915),  authorizes  the  Gov- 
ernor of  the  State  to  lease  the  beds  of  certain  streams  and  lakes  to 
private  individuals  for  the  purpose  of  boring  for  oil  and  gas.  Act 
No.  29  (Extra  Session,  1915),  provides  that  lessees  of  the  State 
should  not  be  enjoined  in  their  operations  for  oil  and  gas  in  river 
bottoms  and  lake  bottoms  the  ownership  of  which  was  in  the  State, 
but  the  person  claiming  to  own  the  land  should  be  confined  to  a 
demand  that  the  oil  and  gas  produced  should  be  judicially  seques* 
trated  and  the  title  determined.  The  legislature  by  the  latter  act 
provided  a  means  for  the  protection  of  all  concerned  by  permitting 
drilling  operations  to  be  carried  on  by  lessees  of  the  State,  leaving 
to  the  courts  to  decide  who  should  ultimately  be  the  owners  of  the 
product.  Under  these  acts  a  lessee  of  the  State  is  entitled  to  an 
injunction  to  prevent  a  landowner  from  interfering  through  force 
and  violence  with  the  lessee  in  his  operations  for  oil  and  gas  in  the 
beds  of  certain  named  streams. 

Wemple  v.  Eastham,  144  La.  — ,  81  Southern  438,  p.  439. 


MINING  LEASES. 

LEASES  GENESALLT — CONSTBUGTION. 

NATCTRB — GONSTRTJCnON. 

A  State  mining  lease  under  the  statute  of  Minnesota  is  not  a  con- 
veyance of  ore  in  place  but  it  is  in  fact  as  it  is  in  foim  a  lease. 

State  V.  Cavour  Min.  Co., Minn. ^  173  Northwestern  415. 

STATE    LEASE — CONSTRUCTION — BOYAI-TIES — WRIGHTS    OF    liESSEE. 

A  State  mining  lease  provided  that  there  should  be  a  minimum 
output  of  5,000  tons  annually  and  if  that  number  of  tons  was  not 
mined  the  lessee  should  pay  the  State  a  royalty  of  25  cents  per 
ton  on  5,000  tons.  The  minimum  royalty  was  the  agreed  com- 
pensation for  the  use  and  occupancy  for  a  year  of  the  leased  premises 
for  the  purposes  and  uses  and  in  the  manner  and  with  the  rights 
fixed  by  the  lease.  The  lessee  by  the  lease  obtained  the  right  to  take 
within  the  year  5,000  tons  of  ore  on  which  he  must  pay  the  stipulated 
royalty  and  he  was  likewise  bound  to  pay  the  royalty  on  that  amount 
of  ore  even  if  no  ore  was  mined.  If  he  failed  to  mine  any  ore  in 
a  given  year  or  mined  less  than  the  stated  5,000  tons  he  was  not 
entitled  to  have  his  annual  payment  of  $1,250  for  such  year  applied 
wholly  or  in  part  on  royalties  accruing  in  subsequent  years  on  ore 
mined  in  such  years  in  excess  of  the  5,000  tons,  ih  the  absence  of  an 
agreement  in  the  lease  to  that  effect. 

State  V.  Cavonr  M!n.  Co., Minn. ,  173  Northwestern  415. 

STATE  UBASB — OOKSTKUCnON — EOYALTT  ON  UNWASHED  GBR. 

A  State  executed  a  lease  of  lands  for  the  purpose  of  exploring  for, 
mining,  taking  out  and  removing  therefrom  the  merchantable  and 
shipping  iron  ore.  The  lessee  agreed  to  pay  the  State  at  the  rate  of 
25  cents  a  ton  for  all  the  ore  mined  and  removed.  In  the  operation 
of  the  mine  a  body  of  lower  grade  ore  was  mined  which  could  not 
be  used  in  the  furnaces  under  present  furnace  methods,  but  it  could 
be  mined  and  washed  in  a  washing  plant  constructed  upon  the  leased 
premises  and  the  concentrates  shipped  to  the  furnace  and  sold  at  a 
profit  after  paying  the  mining,  washing,  and  transportation  charges 

120 


MIKIKG  LEASES.  121 

and  the  royalty.  But  no  profit  would  result  if  the  ore  was  shipped 
to  the  furnaces  and  washed  there,  as  the  cost  of  transportation  pre- 
vented such  operations.  Under  the  lease  the  mined  ore  before  wash- 
ing was  the  ore  referred  to  and  upon  which  the  lessee  under  the  terms 
of  the  lease  must  pay  the  royalty  of  25  cents  per  ton  and  not  upon  the 
lesser  tonnage  of  concentrates. 

state  V.  Hobart  Iron  Co., Minn. ,  172  Northwestern  899. 

CONSTRtrCnON — BRIGHT  TO  EXTEND  TERM. 

A  mining  lease  was  for  a  period  of  five  years  and  gave  the  lessee 
the  right  to  mine  and  remove  fluorspar  during  the  period.  The  lease 
provided :  "  So  long  as  second  party  may  hold  in  its  possession  this 
title  paper,  or  fail  to  ^ve  notice  to  the  first  parties  of  its  intention  to 
surrender  said  lease,  then  second  i>arty  will  be  liable  for  and  shall  pay 
each  year  the  minimum  guaranteed  royalty  of  $50  whether  the  said 
mines  are  worked  or  not  and  should  second  party  fail  to  pay  the 
royalty  as  stipulated  herewith,  or  fail  in  any  material  way  to  live  up 
to  this  contract  then  first  party  shall  have  the  right  to  declare  a  for- 
feiture and  terminate.''  This  means  that  the  lessee  had  the  right  to 
surrender  the  lease  and  avoid  liability  for  the  royalty  by  surrender- 
ing the  title  paper  at  any  time  within  the  five  years,  but  if  not  then 
be  should  be  responsible  for  the  royalties  whether  the  mines  were 
operated  or  not.  This  provision  did  not  extend  the  period  beyond 
the  five  years  but  gave  the  lessee  the  privilege  of  terminating  it 
within  five  years,  and  by  its  own  terms  the  lease  terminated  five  years 
from  its  date  and  thereafter  the  lessee  had  no  further  rights  upon  the 
premises. 

Kentucky  Fluorspar  Co.  v.  Pierce, Ky. ,  213  *Soulliwestern  542,  p.  545. 

VAIilDrrY  OF  IJ^.ASE — GOOD  FAmi  OF  L£SS0R — BURDEN  OF  PROOF. 

The  Eising  Sun  Mining  Company,  the  ovnier  of  a  large  tract  of 
zinc  land,  in  order  to  promote  its  sale,  leased  one  of  its  mines  together 
with  the  mill  situated  thereon,  to  certain  x)ersons  and  gave  the  lessee 
an  option  to  purchase.  The  lessee  operated  the  same  as  a  firm  or 
company  and  subsequently  all  withdrew  but  one  who  continued  to 
operate  the  mine  and  became  largely  indebted  and  insolvent.  There- 
after the  Eising  Sun  Mining  Company  sued  the  retiring  members 
to  recover  an  alleged  indebtedness  due  from  the  firm  to  the  company. 
The  action  was  defended  on  the  ground  that  the  lease  was  a  simu- 
lated one  and  that  there  was  a  secret  understanding  that  the  lease 
should  never  become  binding  and  that  the  mine  was  in  fact  operated 
for  the  Rising  Sun  Mining  Company  and  was  intended  to  aid  the 
companv  in  making  a  sale  of  its  mineral  lands.     The  burden  of 
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proof  was  upon  the  defendants  to  maintain  this  affirmative  defense, 
and  failing  to  establish  the  facts  by  the  burden  of  proof,  the  plaintiff 
was  entitled  to  a  judgment. 

Doane  v.  Rising  Sun  Min.  Co., Ark.  ,  213  Southwestern  399,  p.  400. 

AGREEMENT  TO  EXECUTE — STATUTE  OF  FRAUDS — MEMORANDUM. 

An  agreement  was  entered  into  between  a  landowner  and  the 
president  of  an  oil  company  by  which  the  landowner  upon  the  pay- 
ment of  a  bonus  of  $10,000  was  to  execute  a  lease  of  his  land  for  oil 
purposes.  The  contract  was  not  in  writing  but  the  president  of  the 
company  delivered  to  the  landowner  at  different  times  and  in  dif- 
ferent amounts  checks  of  the  company.  These  were  indorsed  to  the 
effect  that  the  amount  was  an  "installment  of  bonus  on  lease"  on 
certain  described  lands;  and  on  one  was  the  statement  "in  full  set- 
tlement of  within  account."  This  indorsement  was  signed  by  the 
landowner.  The  memoranda  indorsed  on  the  checks  do  not  indi- 
cate to  whom  the  lease  was  to  be  executed  and  they  were  not  signed 
by  the  party  to  be  charged.  His  signature  on  the  back  of  the  checks 
was  an  aclmowiodgment  of  the  receipt  of  the  payments  "  in  settle- 
ment of  the  account,"  referring  to  the  installments  on  the  bonus 
agreement.  The  memoranda  were  not  sufficient  to  take  the  agree- 
ment out  of  the  statute  of  frauds  and  did  not  evidence  an  enforce- 
able contract  to  execute  a  lease  to  the  oil  company. 

Hibernian  Petroleum  Co.  v.  Davles, Cal.  App. ,  181  Pacific  836,  p.  837. 

lessor's   EUECTION    not  to    FORFEIT — ^LBSSEB'S  MABIIJTT  FOR   RENT  FOR 

FULL  TERM. 

The  owners  of  an  unpatented  mining  claim  leased  a  portion  of  the 
surface  for  business  purposes  for  a  term  of  five  years.  The  lessee 
was  permitted  to  erect  thereon  suitable  buildings  for  the  purpose  of 
doing  a  hay  and  grain  business  and  was  given  the  right  to  remove 
the  buildings  within  20  days  after  the  expiration  of  the  lease  if  the 
lessor  did  not  exercise  the  option  given  him  to  purchase  the  buildings. 
If  any  of  the  payments  should  be  due  and  unpaid  the  lessor  was 
given  the  right  to  reenter  and  terminate  the  lease,  or  the  lessor  might 
waive  such  default  and  continue  the  lease  in  force  and  thereupon 
rental  for  the  full  term  should  become  due  and  payable.  On  the 
failure  of  the  lessee  to  pay  the  installments  of  rent  as  provided,  the 
lessor  brought  suit  to  recover  the  entire  rent  for  the  full  term,  thereby 
electing  to  depend  upon  the  recovery  of  the  rent  rather  than  the 
forfeiture  of  the  lease.  The  lessee  in  an  action  for  the  rent  by  the 
lessor  could  not  defend  on  the  ground  that  the  lessor  had  not  in  fact 
completed  a  valid  mining  location. 

Lynch  v.  Clark, Ariz. ,  179  Pacific  960,  p.  961. 
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JOINT  UBASB — ^JOINT   COVENANT — ^ACTION   BY  ONE  GOOWNER. 

Two  joint  owners  of  a  graphite  mine  leased  the  same  for  oper- 
ation. The  rent  was  made  payable  to  the  lessors  jointly  and  all  the 
covenants  of  the  lease  run  to  the  lessors  jointly.  Under  such  a  lease 
one  coowner  can  not  maintain  an  action  for  an  accounting  or  for  dam- 
ages for  a  breach  of  the  covenants  or  for  rent  due  for  his  particular 
share  according  to  his  separate  interests 

Hlmes  V.  Schmehl,  257  Federal  GO,  p.  70. 

OPTION   CONTRACT  TO   PURCHASE — EXTENSION    OE   TIME — CONSTRUCTION. 

A  mining  lease  contained  an  option  by  which  the  lessee  should 
have  the  right  to  purchase  the  mining  property  on  performance  of 
the  conditions  stated.  The  lease  and  the  option  agreement  expressly 
provided  that  "  time  is  of  the  essence  of  this  agreement."  The  time 
for  making  the  stipulated  payments  was  subsequently  extended  by  a 
written  agreement  between  the  parties.  But  the  written  agreement, 
based  upon  a  valuable  consideration,  extending  the  time  in  which 
payments  upon  the  original  contract  must  be  made  to  a  definite  date, 
did  not  operate  as  a  waiver  of  the  provision  in  the  contract  making 
time  of  the  essence  thereof. 

Virginia  Min.  Co.  v.  Haeder,  32  Idaho ,  181  Pacific  141,  p.  142. 

Hammitt  v.  Virginia  Min.  Co., Idaho ,  181  Pacific  330,  p.  887. 

OPTION  CONTRACT — FORFEITURE. 

A  mining  lease  for  a  definite  period  contained  an  option  for  the 
purchase  of  the  mining  property,  but  it  did  not  contain  any  express 
provision  for  forfeiture.  Under  such  a  lease  it  is  doubted  whether 
a  forfeiture  could  be  enforced. 

Grant  Chrome  Co.  v.  Marljs, Ore. ,  181  Pacific  345,  p.  34^. 

OPTION    CONTRACT — CASH   BONUS — MUTUAMTY. 

A  mining  lease  provided  for  the  mining  of  minerals  on  a  royalty 
basis  and  gave  the.  lessee  an  option  to  purchase  upon  the  payment 
of  a  stipulated  sum  in  cash.  The  contract  stated  that  the  considera- 
tion was  $1  paid  by  the  lessee  to  the  lessor  and  the  mutual  benefits 
that  would  flow  to  both  parties  by  the  fulfillment  of  the  lease.  Such 
an  agreement  was  not  unilateral  but  was  supported  by  a  valuable 
consideration  including  mutual  benefits  and,  therefore,  was  valid  and 
binding. 

Crawford  v.  Williams, Ga. ,  00  Southeastern  378,  p.  381. 

DESCRIPTION  AND  QUANTITY  OF  LAND. 

Evidence  of  the  acreage  of  land  in  an  oil  and  gas  lease  where 
the  number  of  acres  is  followed  by  the  words  "more  or  less"  has 

144401''— Bull.  183—20 ^10 
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little  weight  as  against  specific  boundaries.  But  where  a  doubt  ex- 
ists as  to  the  actual  location  of  the  boundary,  and  the  lease  contains 
no  words  to  definitely  fix  the  line  by  either  metes  or  bounds  or  monu- 
ments, evidence  of  aci^eage  becomes  a  material  factor  in  determining 
the  intention  of  the  parties.  In  such  case  it  is  competent  to  show 
that  the  quantity  of  land  called  for  in  the  lease  and  the  quantity 
included  within  the  boundaries  as  o<mtended  for  correspond  witii 
each  other. 

Dawson  v.  Coulter, Pa. ,  106  Atlantic  187,  p.  188. 

DEATH  OF  LESSOR — BRIGHT  TO  REMO^'E  MINERALS — OPEX  MINES. 

Mines  opened  under  a  lease  executed  prior  to  the  death  of  the 
lessor  and  that  give  power  and  authority  to  enter,  mine  and  remove 
the  mineral  products  subject  to  rents  and  royalties  reserved,  wiD  be 
considered  open  mines  at  the  time  of  the  lessor's  death,  though  then 
not  actually  opened,  so  far  as  the  right  of  the  wife  to  dower  or  the 
husband  to  curtesy  in  such  royalties  is  concerned. 

Bramer  v.  Bramer, W.  Va. ,  99  Southeastern  329,  p.  S90L 

See  Alderson  v.  Alderson,  46  W.  Va.  242,  33  Southeastern  228. 

CONTRACT  TO  PURCHASE  ORE — SCHEDULE  OF  PRICES — MARKET  PRICE. 

A  TniTiing  lease  provided  that  the  lessee  was  to  deliver  all  mer- 
chantable ore  which  should  be  accounted  for  by  the  lessor  upon  the 
terms  and  conditions  of  its  schedule  and  announcement  of  prices 
being  paid  by  it  at  its  mill  at  the  time  of  the  shipment.  There  was 
nothing  in  the  lease  showing  that  the  parties  intended  to  make  the 
schedule  and  announcement  of  prices  at  all  times  conform  to  the 
prevailing  market  prices.  The  language  employed  can  not  be  con- 
strued to  mean  that  the  lessor  should  pay  the  market  price  or  that 
any  price  was  intended  other  than  the  one  scheduled  and  announced 
by  him. 

Wolf  Tongue  Mln,  CJo.  v.  Himnan, CJolo. ,  182  Padflc  IB. 

SALE  OP   ORE — SCHEDULED   PRICES — ^PAROL  E^TDENCE   TO    CHANGE. 

A  mining  lease  fixed  the  jorices  to  be  paid  for  ore  according  to  a 
schedule  and  announcement  of  prices  by  the  lessor  paid  by  it  at  its 
mill  at  the  time  of  shipment.  Under  such  a  lease  and  contract  parol 
evidence  was  not  admissible  to  show  that  the  parties  intended  or 
agreed  that  the  schedule  or  announced  prices  should  correspond  with 
or  be  the  same  as  the  prevailing  market  prices  for  such  ore. 

Wolf  Tongue  Mln.  CJo.  v,  Hinman, Oolo. ^  182  Paciflc  16. 
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COAL    LEASES. 

HINIMUM    BOYAL.TY CONSTRTJCTIOX    OF    LEASE MISTAKE — FpRFEITURE. 

A  lease  of  a  coal  mine  provided  for  the  payment  of  $1,000  per 
year  as  a  minimum  royalty  and  to  cover  the  first  10,000  tons  to  be 
mined*  It  also  provided  for  the  payment  of  a  royalty  of  10  cents  per 
ton  for  all  coal  mined  in  excess  of  the  10,000  tons.  Effect  mast  be 
given  to  the  language  used  that  provided  for  monthly  settlement 
and  the  payment  of  royalties  each  month,  but  where  there  was 
a  controversy  over  the  construction  of  the  lease  as  to  the  payment  of 
the  royalty  and  when  a  small  sum  was  claimed  to  be  due  as  royalty, 
the  mistaken  party  will  not  be  penalized  to  the  extent  of  enforcing 
a  forfeiture  against  him.  The  lessor  in  his  action  asked  no  judgment 
except  that  of  forfeiture  and  in  view  of  the  length  of  the  term  cre- 
ated by  the  lease,  the  probable  value  of  the  improvements  as  con- 
templated by  its  terms,  the  amount  of  coal  mined  under  the  lease, 
the  comparatively  small  amount  due  from  the  lessee,  and  the  fact 
that  the  lessor  demanded  the  sum  claimed  but  one  day  before  the 
bringing  of  the  suit,  will  not  justify  a  court  of  equity  in  decreeing 
a  forfeiture  of  the  lease.  Equity  has  always  been  jealous  of  the 
right  of  forfeiture  and  has  never  enforced  it  unless  the  right  has 
been  so  clear  and  insistent  as  to  permit  of  no  denial. 

Harlan  v.  McGraw, Wash. ^  181  Pacific  882,  p.  884. 

ROTALTT  ON*  INTERIOR  COAL. 

A  lessee  of  a  coal  lease  who  mined  and  used  inferior  coal  not  re- 
quired to  be  mined  by  the  lease  must  pay  royalty  as  prescribed  by 
the  lease  upon  other  coal  which  the  lessee  was  required  to  mine  and 
use.  Under  such  a  lease  when  the  lessee  took  coal  of  any  quality  he 
took  it  as  coal  for  which  the  royalty  fixed  by  the  lease  must  be  paid. 

state  V.  Hobart  Iron  Ca, Minn. ,  172  Northwestern  8&9. 

Sec  Genet  v.  D.  &  H.  Canal  Ck).,  136  N.  Y.  5d3,  32  Northeastern  1078. 

Genet  v.  D.  &  H.  Canal  Co.,  186  N.  Y.  422,  79  Northeastern  437. 

Ellis  V.  Cricket  Coal  Co.,  166  Iowa  656,  148  Northwestern  887. 

riavelle  v.  Red  Jacket,  etc.,  Co.,  W.  Va. ,  96  Southeastern  600. 

DEATH  OF  LESSOR — RIGHT  OF  LIFE  TENANT  TO  BOYALTIES. 

Where  a  coal  mine  was  opened  and  operated  under  a  lease  during 
the  lifetime  of  the  deceased,  the  husband  on  the  death  of  the  lessor, 
his  wife,  as  the  life  tenant  by  curtesy  was  entitled  to  the  whole  of  the 
royalties  due  from  subsequent  operations  under  the  lease. 

Candll  V.  Wagoner, Ky.  ,  212  Southwestern  422. 
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DEATH  OF  LESSOR — RIGHTS  OF  REMAINDERMEN  AS  AGAINST  LIFE  TENANT. 

Coal  mines  leased  by  a  married  woman  were  opened  and  operated 
during  her  lifetime.  Upon  her  death  during  the  term  of  the  lease 
her  surviving  husband  became  the  owner  of  the  land  as  life  tenant  by 
curtesy.  The  lease  was  subsequently  abandoned  by  a  purchaser 
from  the  original  lessee,  who  thereupon  purchased  the  fee  in  the  coal 
land  from  the  remaindermen,  the  children  of  the  deceased  lessor. 
As  the  land  had  been  impressed  as  mineral  land  and  the  mines 
opened  and  operated  in  the  lifetime  of  the  lessor,  all  royalties  from 
coal  mined  belonged  to  the  husband  as  life  tenant  by  curtesy,  the 
remaindermen  inherited  their  interest  in  the  land  with  this  burden 
imposed  upon  it  and  a  purchaser  from  the  remaindermen  took  no 
greater  interest  in  the  land  than  that  owned  by  them  and  the  rights 
of  such  a  purchaser  were  subject  to  the  life  tenant's  rights  therein. 

Caudil  V.  Wagoner, Ky. ,  212  Southwestern  422. 

PAROL  AGREEMENT  TO  LEASE ^SPECIFIC  PERFORMANCE. 

The  lessee  of  a  coal  mine  who  under  a  parol  agreement  entered 
into  by  the  agents  and  officers  of  a  coal-mining  corporation  entered 
into  the  possession  of  the  property  and  made  valuable  permanent 
improvements  under  the  assurance  that  a  formal  lease  in  accordance 
with  the  parol  agreement  would  be  executed  by  the  mining  corpora- 
tion, is  entitled  to  have  the  parol  agreement  specifically  enforced. 

Oberman  v.  Red  Rock  Fuel  Co., W.  Va. ,  09  Southeastern  66,  p.  74. 

RIGHTS    OF    LESSEE    AS    AGAINST    RECEIVER, 

The  holders  of  the  bonds  of  a  mining  company  that  had  defaulted 
in  payment  of  interest  consented  to  a  lease  of  the  mining  property 
and  the  lessee  entered  into  possession,  made  valuable  and  permanent 
improvements,  and  was  in  good  faith  conducting  the  mining  opera- 
tions. Subsequently  the  bondholders  directed  the  trustee  to  fore- 
close the  trust  deed  and  in  the  foreclosure  proceedings  a  receiver  was 
appointed  who  took  possession  and  operated  the  mining  property. 
Upon  the  final  determination  of  the  controversy  a  decree  was  entered 
to  the  effect  that  the  bondholders  were  estopped  to  contest  the  validity 
of  the  lease  and  the  lessee  was  granted  the  right  to  resume  opera- 
tions. The  lessee  was  entitled  to  an  accounting  by  the  receiver  for 
the  personal  property  taken  over  and  the  coal  mined  during  the  time 
he  had  been  in  possession  less  the  agreed  royalty,  but  he  was  not  to 
be  charged  with  any  portion  of  the  compensation  allowable  to  the 
receiver  for  his  services. 

Oberman  v.  Reel  Rock  Fuel  Ck)., W.  Va. ,  09  Southeastern  66,  p.  75. 
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SALE  OF  LEASE — APPLICATION  OF  DEPOSIT — LIABILITY  OP  BANK. 

The  Ryegate  Coal  Mining  Company  held  a  lease  of  certain  coal  land 
and  agreed  to  sell  and  assign  the  lease  free  from  all  encumbrances 
held  upon  the  land  by  the  State  by  reason  of  debts  due  the  State 
by  the  mining  corporation.  A  part  of  the  consideration  was  to 
be  paid  in  cash  and  the  balance  by  a  credit  to  be  given  the  cor- 
poration upon  an  account  due  from  it  to  a  third  person.  It  was 
agreed  that  the  cash  and  the  receipted  bill  should  be  deposited  in  a 
bank  to  be  held  as  an  escrow  in  trust  and  to  be  paid  over  to  ther 
mining  company  when  the  State  charges  had  been  paid.  On  in- 
formation that  the  Staters  charges  had  been  paid  and  the  lease 
free  from  encumbrances,  the  bank  was  authorized  to  apply  the  de- 
posit of  money  to  a  debt  due  it  from  the  mining  corporation  and  it 
could  not  be  held  liable  to  the  purchaser  of  the  lease  because  he  was 
unable  subsequently  to  give  the  bond  required  by  the  State. 

Glendening  v.  Slaten, Mont. '  179  Pacific  819. 

SUIT  TO  FOKFEIT — AMENDMENT  OF  COMPLAINT. 

A  coal  mining  lease  required  the  lessee  to  pay  a  minimum  royalty 
of  $1,000  per  year  to  cover  the  first  10,000  tons  or  less  of  coal  mined. 
The  payments  were  to  be  at  the  rate  of  $100  per  month.    The  lessee 
was  to  pay  on  all  coal  mined  in  excess  of  the  first  10,000  tons  per  year 
a  royalty  of  10  cents  per  ton,  payable  monthly.    It  was  stated  in  the 
lease  that  time  was  the  essence  of  the  contract  and  on  failure  of  the 
lessee  to  pay  in  full  any  year's  rental  or  his  failure  to  perform  any  of 
the  conditions  of  the  lease  then  it  might  be  forfeited  and  terminated 
at  the  option  of  the  lessor.   In  an  action  to  forfeit  the  lease  the  lessor 
averred  that  there  was  a  large  sum  due  as  royalties  and  that  liens 
had  been  filed  against  the  mine  amounting  to  large  sums.    The  lessee 
denied  these  allegations  and  alleged  that  all  the  claims  had  been  fully 
paid.    At  the  time  the  case  was  called  for  trial  the  lessor  asked  leave 
to  amend  the  complaint  by  an  averment  that  the  lessee  had  com- 
mitted great  waste  in  mining  in  that  he  had  thrown  out  and  used 
as  ballast  upon  a  railroad  track  a  large  amount  of  coal  for  which  no 
account  had  been  made.    The  suit  was  for  a  forfeiture  and  cancella- 
tion of  the  lease  only*  and  as  the  lease  gave  the  lessor  the  right  of 
oversight  and  inspection  of  the  mining  operations,  and  as  he  per- 
mitted the  lessee  to  mine  and  use  coal  for  ballast  and  to  exclude  the 
material  so  used  from  the  royalty  account,  he  was  not  entitled  to 
claim  a  forfeiture  by  reason  thereof,  at  least  until  after  demand,  and 
he  was  not  entitled  to  make  the  proposed  amendment  to  his  com- 
plaint. 
Harlan  v.  McGraw, Wash. ,  181  Pacific  882,  p.  883. 
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FORFEITUBE — LABOR  LIENS. 

A  coal  mine  lease  required  the  lessee  to  operate  the  mine  and  to 
pay  a  stipulated  annual  royalty  to  cover  the  required  number  of  tons 
to  be  mined,  and  pledged  the  entire  mining  equipment  for  the  pay- 
ment of  all  royalties,  and  the  lien  of  the  lessor  on  the  mine  equipmeat 
was  to  be  prior  to  all  labor  liens.  Under  these  provisions  the  filing 
of  labor  liens  upon  the  property  was  not  such  a  breach  of  the  lease 
as  would  warrant  a  forfeiture,  where  the  liens  had  been  fully  paid 
before  the  suit  was  instituted  to  forfeit  the  lease. 

Harlan  v.  McGraw, Wash. ,  181  Pacific  882,  p.  884. 

OIL  AND  GAS  liEASES. 
CONSTRUCTION CONVEYANCfl    OF    KINEBAL    RIGHTS — DEFEASANCE. 

A  lease  or  conveyance  provided  that  the  lessee  or  grantee  was  to 
have  and  hold  for  a  term  of  five-years  and  as  much  longer  as  gas, 
oil,  gold,  silver,  coal,  lead  or  zinc  was  produced  in  paying  quanti- 
ties from  the  land.  The  instrument,  though  designated  as  au  oil 
lease,  was  a  conveyance  of  the  mineral  rights  in  the  land  subject  to 
defeasance  either  for  failure  to  drill  a  well  or  pay  the  rentals  stip- 
ulated and  subject  to  the  further  contingency  of  a  termination  of 
such  title  after  the  expiration  of  the  five-year  period  by  failure  to 
discover  any  of  the  mineral  in  paying  quantities. 

Key  V.  Big  Sandy  Oil  &  Gas  Development  Co., Tex.  Civ.  App. ,  212 

Southwestern  300,  p.  SOL 

CONSTRUCTION   OF  CONTRACT — ^IMPLIED  COVENANT  TO   DEVELOP. 

In  order  to  enable  a  purchaser  of  a  certain  tract  of  land  to  acquire 
a  merchantable  title  thereto  and  in  order  to  effect  an  adjustment  of 
the  rights  and  interests  of  the  holder  of  an  enforceable  contract 
with  the  owner  for  an  oil  and  gas  lease  thereon  and  for  the  purchase 
of  an  interest  in  the  lands,  the  purchaser  entered  into  a  written  con- 
tract with  the  holder  of  the  contract  for  the  oil  and  gas  lease  to  the 
effect  that  in  consideration  of  a  release  of  the  outstanding  contract, 
and  a  quit  claim  deed  to  the  premises  and  other  agreements  mutu- 
ally entered  into  whereby  the  holder  of  the  original  contract  re- 
served the  oil  and  gas  appurtenant  to  the  premises  for  a  term  of 
15  years  with  the  privilege  of  entry  and  accompanying  develop- 
ing rights.  There  was  no  implied  covenant  in  such  a  contract  that 
required  the  lands  to  be  explored  and  developed  with  reasonable 
diligence  as  is  commonly  required  in  the  case  of  an  ordinary  oil 
and  gas  lease. 

Kroeger  v.  Martin. Okla. ,  180  Pacific  855,  p.  957. 
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OONSTKUCTION — DEVELOPMENT    DELAYED — UNFORESEEN     CX)NTINGENCIES. 

It  is  not  unreasonable  to  say  that  the  parties  when  executing  an  oil 
and  ga^  lease  and  contemplating  the  production  of  oil,  had  in  view 
that  by  the  happening  of  some  untoward  event,  or  the  failure  of  the 
lessee's  expectations  to  be  realized  within  the  time  that  might  reason- 
ably be  expected,  the  lessee  might  be  delayed  beyond  the  term  of  the 
lease  in  producing  oil  or  gas  in  paying  quantities;  but  if  he  was 
diligently  and  efficiently  prosecuting  the  work  of  development  at  the 
termination  of  the  time  stated,  and  had  theretofore  demonstrated 
that  the  land  was  oil  producing  land  it  was  within  the  contemplation 
of  the  parties  that  he  might  continue  at  least  the  operations  in  which 
be  was  then  engaged  to  their  completion  and  if  the  operations  re- 
sulted in  the  production  of  oil  or  gas  in  paying  quantities,  they  would 
have  the  same  result  under  the  clause  extending  the  lease  beyond  the 
fixed  term  as  though  this  result  had  been  accomplished  during  the 
period  name3.  But  such  operations,  to  be  effective,  must  be  vigorous, 
diligent,  and  efficient,  convincing  that  the  real  purpose  was  to  strike 
"pay  dirt"  at  the  earliest  possible  moment. 

Ohio  Fuel  Co.  v.  Greenleaf, W.  Va. ,  99  Southeastern  274,  p.  279. 

CONSTRUCTION — ^TIME  AS  ESSENCE. 

In  an  oil  and  gas  lease  time  is  ordinarily  of  the  essence  of  the  con- 
tract and  a  proper  construction  of  the  language  used  will  not  limit 
the  lessee  to  the  particular  term  mentioned  in  the  lease  where  he  has 
demonstrated  that  the  leased  land  is  underlaid  with  oil  or  gas  and  is 
proceeding  with  all  diligence  in  an  efficient  manner  to  produce  the 
oil  or  gas  therefrom  in  paying  quantities. 

Ohio  Fuel  Oil  Co.  v.  Greenleaf, W.  Va. ,  99  Southeastern  274,  p.  279. 

CONSTRUCnON — ^PURPOSE — RIGHTS   AFTER  EXPIRATION. 

An  oil  and  gas  lease  was  given  for  the  term  of  one  year  and  as  long 
thereafter  as  oil  or  gas  was  produced  from  the  demised  premises. 
The  purpose  of  the  lessor  was  to  have  the  oil  and  gas  produced  and 
marketed  so  that  he  might  receive  the  royalties  therefrom,  and  this 
purpose  is  a  material  element  to  be  considered  in  the  construction  of 
siich  a  lease.  Such  a  lease  does  not  justify  operations  after  the  ex- 
piration of  the  specified  term,  unless  within  that  time  oil  or  gas  has 
been  produced  in  paying  quantities,  or  unless  within  such  time  the 
lessee  has  demonstrated  that  the  land  is  underlaid  with  oil  or  gas 
and  he  is  at  the  expiration  of  the  time  making  diligent  and  efficient 
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efforts  to  produce  it  in  paying  quantities.  But  under  such  a  lease  the 
lessee  can  not  upon  the  discovery  of  a  trace  of  oil  or  gas,  lie  idle  and 
insist  that  this  discovery  vested  in  him  a  right  to  produce  oil  and  gas 
at  any  time  he  might  choose  to  operate  in  the  future. 

Ohio  Fuel  Oil  Co.  v.  Greenleaf, W.  Va. ,  99  Southeastern  274,  p.  276. 

CONSTRUCnOX CONSIDERATION — BEGINNING    OF    RENTAL   PERIOD. 

An  oil  and  gas  lease  provided  that  the  lessee  should  complete  a 
well  on  the  leased  premises  within  one  year  from  its  date  or  pay  at 
the  rate  of  $20  for  each  additional  year  completion  was  delayed. 
No  time  was  fixed  in  the  lease  as  to  when  the  rentals  should  become 
due  and  payable.  Applying  the  strict  rule  of  construction  as  against 
the  lessee  and  in  favor  of  the  lessor  the  rental  was  payable  in  advance 
at  the  beginning  of  the  year  for  which  it  was  to  be  paid. 

Maud  Oil  &  Gas  Co.  v.  Bodkin, Okla. ,  180  Taclfic  050,  p.  960. 

SeeBearman  v.  Dux  Oil  &  Gas  Co.,  Okla.  ,  166  Pacific  19a 

Dill  V.  Fraze,  160  Ind,  53,  79  Northeastern  971. 

CONSTRUCTION — DEImVY   RENTALS — ACCEPTANCE   AVOIDS    rORFEITUBE. 

Wliere  an  oil  and  gas  lea^e  provided  for  the  payment  of  a  certain 
annual  rental  in  case  a  well  was  not  drilled  within  a  stated  time,  the 
payment  and  acceptance  of  annual  rentals  was  a  full  discharge  of 
the  obligations  of  the  lease.  But  the  lessor  could  at  any  rental  period 
decline  to  further  accept  the  rentals  and  require  the  lessee  to  begin 
operations  for  oil  or  gas.  The  agreement  to  pay  the  rental  was  abso- 
lute if  the  well  was  not  drilled,  and  if  not  paid  the  rent  was  recover- 
able, and  if  not  paid  the  lease  could  be  forfeited.  But  the  payment 
and  acceptance  of  rentals  fully  and  completely  extended  the  agree- 
ment to  explore  from  time  to  time  until  it  was  complied  with  by 
the  completion  of  a  well.  A  lessee  was  not  in  fault  in  not  drilling  a 
well  within  a  year  and  the  payment  or  the  deposit  of  the  rental  ac- 
cording to  the  lease  was  a  waiver  of  the  right  to  declare  a  forfeiture. 

Ohio  Valley  Oil  &  Gas  Co.  v.  -Irvin  Development  Co.,  Ky.  ,  212 

Southwestern  110,  p.  112, 
See  American  Window  Glass  Co.  v.  Indiana  Natural  Gas  &  Oil  Co.,  37  Ind. 

App.  439,  70  Northeastern  1007. 

CONSTRUCTIOX — MUTUALITT. 

An  oil  and  gas  lease  was  for  a  stated  term  of  years  or  as  long  as 
oil  or  gas  Was  produced,  and  provided  that  operations  should  be  com- 
menced within  one  year  or  if  not  the  payment  of  a  certain  stated 
annual  rental,  and  gave  the  lessor  a  certain  royalty  on  the  oil  and 
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gas  produced.    Such  a  lease  is  not  void  for  want  of  mutuality,  and  is 
not  a  unilateral  contract. 

Ohio  Valley  Oil  &  Gas  Co.,  v.  Irvln  Development  Co.,  Ky.  ,  212 

Southwestern  110,  p.  112. 
See  Hughes  v.  Parsons,  183  Ky.  584,  209  Southwestern  853. 

CONSIDERATION — CASH  BONUS — MUTUAOTY — SURRENDER  CLAUSE. 

An  oil  and  gas  lease  provided  that  the  lessee  should  commence  drill- 
ing a  well  within  one  year  from  its  date  or  pay  an  annual  rental  of 
$20.  The  lease  also  provided  that  the  lessee  might  at  any  time  upon 
the  payment  of  the  further  sum  of  one  dollar  surrender  the  lease  for 
cancellation  and  all  payments  and  liabilities  thereafter  accruing 
would  terminate.  The  lease  was  made  in  consideration  of  a  cash 
bonus  of  one  dollar.  The  down  payment,  or  cash  bonus,  the  consid- 
eration in  the  lease,  supports  all  of  its  covenants  and  such  a  lease  is 
not  subject  to  cancellation  merely  because  of  the  presence  of  the  sur- 
render clause. 

Maud  on  &  Gas  Co.  v.  Bodkin, Okla. ,  180  raclflc  959,  p.  960, 

See  Rich  v.  Doneghy, Okla. ,  177  Pacific  86. 

Northwestern  Oil  &  Gas  Co.  v.  Branine, Okla. ,  175  Pacific  533. 

Overruling  Brown  v.  Wilson, Okja.  — ,  160  Pacific  94. 

CONSIDERATION MUTUALITY SURRENDER  CLAUSE — TERMIXATIOX. 

A  landowner  executed  an  oil  and  gas  lease  for  certain  lands  for 
a  term  of  five  years  for  a  cash  consideration  of  $240.  The  lessee 
agreed  to  pay  to  the  lessor  one-eighth  of  the  oil  produced  and  to  pay 
a  stipulated  sum  per  annum  for  each  gas  well.  The  lessee  was  to 
complete  a  well  on  the  premises  within  twelve  months  from  the 
date  of  the  lease  or  pay  $240  quarterly  in  advance  for  each  year  such 
completion  was  delayed.  The  lease  contained  the  provision  that 
upon  the  payment  of  one  dollar  at  any  time  to  the  lessor,  the  lessee 
should  have  the  right  to  surrender  the  lease  for  cancellation.  Such  a 
lease  is  not  unalateral  and  is  not  void  for  want  of  mutuality,  and 
the  cash  bonus  supports  each  and  all  of  the  covenants  of  the  lease 
and  although  no  well  had  been  commenced  on  the  premises,  the  lessor 
had  not  the  option  to  refuse  timely  tender  of  payments  and  terminate 
the  lease. 

Magnolia  Petroleum  Co.  v.  Saylor, Okla. ,  180  Pacific  861. 

See  Northwestern  OU  &  Gas  Co.  v.  Branine, Okla.  ,  175  Pacific  533. 

Rich  V.  Doneghey, Okla. 177  Pacific  86. 

Shaffer  v.  Marks,  241  Federal  151. 

CONSIDERATION RESCISSION  IN  PART. 

An  action  brought  to  annul  in  part  and  leave  undisturbed  in 
part  an  oil  and  gas  lease  aflfecting  a  large  tract  of  land  referred  to 
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as  a  single  unit,  though  composed  of  many  tracks,  proceeded  upon 
the  theory  of  a  subsisting  contract,  notwithstanding  an  allegation 
that  the  lease  was  void  from  its  inception.  Such  a  contract  being  in- 
divisible the  complainant  had  no  standing  while  holding  on  to  bene- 
fits received  and  being  received  and  while  imable  or  unwilling  to 
restore  the  status  quo  ante,  to  demand  that  it  be  annulled  in  those 
respects  wherein  he  disapproved  or  derived  no  profits  from  its  execu- 
tion and  be  maintained  or  continued  in  those  respects  wherein  he 
had  found  it  profitable.  The  rights  and  obligations  of  such  a  con- 
tract considered  as  a  whole  are  so  interpendent  and  so  real  to  the 
whole  body  of  the  land  that  they  can  not  be  divorced  from  each 
other  or  from  the  land. 

Nabors  Oil  &  Gas  Co.  v.  McCormick,  145  La. ,  81  Southern  706,  p.  767. 

PABOIj   lease ^PRESUMPTION    AND   VALrorTT. 

A  lessee  of  oil  and  gas  producing  property  who  has  been  in  pos- 
session under  a  parol  lease  and  conducting  operations  thereon  for 
many  years  and  accounting  for  the  royalties  to  the  owner,  is  pre- 
sumed to  be  a  parol  lessee,  or  the  facts  justify  the  inference  that  he 
occupies  the  status  of  a  parol  lessee. 

Drake  v.  O'Brien, W.  Va. ,  »9  Southeastern  280,  p.  283. 

PAROL  LEASE ^^'ALIDm^ STATUTE  OF  FRAUD ^TEXANCY. 

A  parol  lease  for  oil  and  gas  is  not  valid  if  for  a  term  of  more  than 
five  years  by  reason  of  the  inhibition  of  the  statute  of  frauds ;  but  a 
parol  lease  together  with  possession  thereunder  and  payment  of  the 
royalties  for  many  years  creates  at  least  a  valid  tenancy  from  year  to 
year  terminable,  if  at  all,  only  by  statutory  notice,  or  until  extin- 
guished in  some  other  proper  form. 

Drake  v.  O'Brien, W.  Vn, ,  99  Southeastern  280,  p.  284, 

POWER  OF  ONE  COTEXANT  TO  LEASE ^PAROL  LEASE. 

A  tenant  in  common  of  oil-producing  property  having  authority 
from  his  cotenant  to  lease  the  premises  for  oil  production  without 
limitation,  except  as  to  the  amount  of  the  royalties  to  be  reserved,  con- 
ferred upon  him  by  the  deed  of  his  cotenant,  may  make  a  valid  parol 
lease  of  the  premises  for  exploration  for  oil  or  gas  within  the  limita- 
tions  prescribed  by  law. 

Drake  v.  0*Brien, W.  Va. ,  99  Southeastern  280,  p.  283. 

RIGHTS  OF  COTEXAXTS. 

A  cotenant  in  partition  proceedings  where  the  land  was  ordered 
sold  subject  to  an  oil  lease  is  entitled  to  an  accounting  for  the  rents 
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and  royalties  arising  fi^om  the  oil  produced  and  marketed  from  the 
premises. 

Blillcr  V.  Powers, Kj-. ,  212  Southwestern  453,  p.  456. 

RIGHT  OF  COOWNBR  TO  LEASE  JOINT  PROPERTY. 

Coowners  are  owners  of  part  and  of  the  whole  and  as  neither  has 
exclusive  right  to  any  determinate  part  of  the  property  the  owner  of 
an  undivided  half  of  a  tract  of  land  has  not  the  right  to  exploit  the 
land  for  oil  and  gas  by  making  a  lease  therefor  without  the  consent 
of  his  coowner  and  he  can  not  confer  such  right  upon  his  lessee. 
Such  a  lease  may  be  valid  as  to  the  lessor  but  it  is  void  as  to  his 
coowner. 

Gulf  Refining  Co.  v.  Carroll,  145  La. ,  S2  Soutl^rn  277,  p.  278. 

See  Gulf  Refining  Co.  v.  Hamc,  135  La.  555,  70  Southern  512. 

SALE  OF  PART  OF  LAND  SUBJECT  TO  LEASE. 

A.  purchaser  of  a  part  of  a  tract  of  land  that  has  been  leased  to 
another  for  oil  and  gas  operations  takes  the  same  subject  to  such 
lease.  If  the  lessee  thereafter  discovers  and  produces  oil  or  gas  from 
the  unsold  residue  of  the  leased  premises,  the  purchaser  of  the  other 
part  is  not  entitled  to  an  apportionment  or  share  of  the  royalties 
accruing  from  the  oil  and  gas  so  produced. 

Klmbley  v.  Luckey, Okla. ,  179  Pacific  928,  p.  931. 

DIVISIOX  OF  LEASED  LAND WRIGHTS  OF  PURCHASERS. 

Where  an  oil  and  gas  lease  is  made  to  extend  to  the  heirs,  adminis- 
trators, and  assigns  of  both  the  lessor  and  lessee,  and  before  the  dis- 
covery and  production  of  oil  or  gas  thiereon  a  part  of  the  leased 
premises  is  conveyed  to  a  third  person,  each  owner  is  entitled  to  the 
profits  and  royalties  arising  and  accruing  from  oil  and  gas  produced 
on  his  separate  tract,  free  of  any  claim  or  demand  of  the  other.  The 
purchaser  takes  the  tract  purchased  by  him  subject  to  the  oil  and  gas 
lease  and  he  is  not  entitled  to  any  apportionment  or  share  of  the 
royalties  accruing  from  oil  and  gar  produced  on  the  part  of  the  land 
retained  by  the  original  lessor. 

Pierce  OU  Corp.  v.  Schacht, Okla. ,  181  Pacific  731,  p.  733. 

See  Klmbley  v.  Luckey, Okla. ,  179  Pacific  928. 

Osbom  V.  Arkansas  Territorial  OU  &  Gas  Co.,  103  Ark.  175,  146  South- 
western 122. 
Fairbanks  v.  Warrum,  56  Ind.  App.  37,  104  Northeastern  983,  1141. 
Northwestern  Oil  &  Nat  Gas  Co.  v.  UUery,  68  Ohio  St  259,  67  North- 
eastern 494. 
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USA8E  OF  HOMESTEAD ^WIFE  NOT  JOINING. 

The  owners  of  certain  lands  entered  into  an  agreement  with  oil 
well  drillers  to  execute  leases  on  their  several  tracts  of  land.  The 
wives  of  the  land  owners  did  not  join  in  the  execution  of  the  agree- 
ment. Parts  of  the  land  affected  by  the  agreement  were  homesteads 
of  the  several  parties  and  under  the  statute  the  agreement  as  to  such 
land  was  null  and  void. 

Haynle  v.  Stovall, Tex.  Civ.  App. ,  212  Southwestern  792,  p.  794. 

MOTIVES  FOR  EXECUTION DEVEIX)PMENT. 

Owners  of  land  because  of  their  inability  to  develop  their  property 
leased  the  mineral  rights  to  persons  prepared  and  equipped  to  do 
development  work.  Development  of  the  property  and  collection  of 
royalties  are  the  purposes  uppermost  in  the  minds  of  the  lessors  in 
the  making  of  such  leases  and  a  lessee  will  not  be  permitted  to  post- 
pone development  for  an  unreasonable  length  of  time  or  to  extend 
the  lease  indefinitely  by  the  payment  of  a  mere  nominal  rent. 

Ohio  Valley  Oil  &  Gas.  Co.  v.  Irvin  Development  Co.,  Ky.  ,  212 

Southwestern  110,  p.  111. 
See  Dinsmore  v.  Combs,  177  Ky.  740,  lOS  Southwestern  58. 

CONTRACT  FOR  L£AS£ — RESERVATION  OF  OH*  AND  GAS. 

A  person  holding  an  enforceable  contract  for  an  oil  and  gas  lease 
and  for  an  interest  in  land  may  contract  in  respect  thereto  and  may 
in  making  a  settlement  and  adjustment  of  his  rights  enter  into  a  con- 
tract with  the  grantee  of  the  person  with  whom  he  formerly  con- 
tracted and  he  may,  in  such  contract,  reserve  to  himself  the  oil  and 
gas  beneath  the  lands  conveyed.  The  time  when  the  drilling  opera- 
tions shall  commence  is  a  proper  subject  of  agreement  between  the 
parties  and  in  the  absence  of  fraud  and  mistake  the  grantees  will  bo 
held  to  their  undertaking  in  that  respect. 

Kroeger  v.  Martin, Okla. ,  180  Pacific  055,  p.  058. 

LEASE  BY  STATE — ^DRUXING  IN   STREAM  BEDS — ^INJUNCTION. 

The  Statute  of  Louisiana  authorizes  the  Governor  to  lease  the 
beds  of  streams  and  lakes  belonging  to  the  State  for  oil  and  gas 
operations.  The  statute  also  provides  that  in  case  of  dispute  as  to  the 
title  of  stream  beds  the  lessee  shall  not  be  enjoined  from  drilling  but 
the  oil  and  gas  shall  be  judicially  sequestrated  until  the  title  is  de 
termined.  Under  these  statutes  a  lessee  of  the  State  drilling  for  oil 
and  gas  in  a  stream  bed  may  be  entitled  to  an  injunction  to  prevent 
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a  land  owner,  claiming  title  to  the  stream  bed,  from  interfering 
through  force  and  violence  with  the  lessee  in  his  operations  for  oil 
and  gas  in  the  beds  of  certain  named  streams. 

Wemple  v.  Eastham,  144  La. ,  81  Southern  438,  p.  439. 

OIL  LEASE  BY  INDL^N  ALLOTTEE — FILING  FOR  RECORD CONSTRUCTIVB 

NOTICE. 

The  Act  of  March  1,  1907  (34  Stats.  1026),  provides  that  the 
filing  of  any  lease  in  the  office  of  the  United  States  Indian  Agent 
shall  be  deemed  constructive  notice.  This  provision  was  neither  re- 
pealed, annulled,  nor  modified  by  the  subsequent  admission  of  Okla- 
homa into  the  Union,  by  the  recordation  statutes  of  the  Territory  or 
State,  by  the  Enabling  Act,  the  constitution,  or  the  schedule  to  the 
constitution  of  the  State.  An  Indian  lease  filed  in  the  office  of  the 
United  States  Indian  Agent  is  constructive  notice  to  subsequent  pur- 
chasers or  lessees  of  the  land. 

Anchor  Oil  Co.  v.  Gray,  257  Federal  277,  p.  281. 

DESCRIPTION  or  LAND — PAROL  EVIDENCE  TO  EXPLAIN". 

Where  a  latent  ambiguity  exists  in  the  description  of  land  in  an 
oil  and  gas  lease  parol  evidence  is  admissible  to  explain  such  am- 
biguity and  to  show  that  a  certain  fence  had  been  agreed  upon  as 
the  actual  division  line  on  the  ground.  Such  evidence  does  not  con- 
tradict the  written  lease  but  tends  to  explain  its  terms  by  giving 
locality  and  identity  to  the  subject  matter. 

Dawson  v.  Coulter, Pa. ,  106  Atlantic  187,  p.  188. 

DESCRIPTION    OF    LAND — NOTICE    OF    EXISTING    LEASE. 

An  oil  and  gas  lease  described  the  land  as  being  bounded  on  one 
side  by  land  previously  leased  to  a  third  person.  Although  the  lease 
referred  to  had  not  been  recorded,  it  was  sufficient  to  put  the  lessee 
upon  inquiry  as  to  the  terms  of  the  former  lease  to  ascertain  the  true 
location  of  a  boundary  line  that  was  otherwise  uncertain. 

Dawson  v.  Coulter, Pa. ,  106  Atlantic  187,  p.  188. 

LAND   OMITTED   BY    MISTAKE — RIGHT   OF   LESSEE — INJUNCTION. 

An  oil  company  leased  an  entire  tract  of  land  in  a  known  oil  terri- 
tory. By  mutual  mistake  one  acre  of  the  tract  was  omitted  from  the 
lease.  After  the  oil  company  began  operations  third  persons  pur- 
chased the  one  acre  tract  and  immediately  began  drilling  operations. 
At  the  suit  of  the  oil  company  the  purchasers  of  the  one  acre  tract 
were  temporarily  restrained  but  on  final  hearing  the  temporary  in- 
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junction  was  dissolved.  Tlie  dissolution  of  tfaye  injunction  was  on  the 
theory  that  injunction  was  not.  the  proper  remedy,  for  the  reason 
that  if  the  injunction  should  prove  to  be  wrongful  and  the  parties 
enjoined  were  rightfully  entitled  to  proceed  the  extent  of  recovery 
on  an  injunction  bond  would  be  impossible  to  determine  with  cer- 
tainty. If  a  well  on  the  one  acre  tract  should  prove  to  be  a  dry  hole 
the  complaining  oil  company  could  not  be  damaged;  but  if  oil  should 
be  produced  the  court  could  protect  the  rights  of  the  true  owners 
as  finally  established  by  a  receivership  or  by  some  other  equitable 
proceeding. 

Texas  &  Pacific  Coal  &  Oil  Co.  v.  Howard, Tex.  Civ.  App., ,  212  South- 
western 735,  p.  739. 

RIGHT    TO    EXTENSION    OF    IXASE — DISCOVERT    OF    OAfi  .WITHIN    LEASED 

PIXIOD. 

An  oil  and  gas  lease  was  to  be  operative  for  the  period  of  five 
years  and  so  long  as  gas  or  oil  should  be  found  in  paying  quantities. 
The  lessee  drilled  a  well  and  discovered  gas  in  quantities  sufficient 
to  transport  within  the  five-year  period.  After  striking  this  gas  the 
lessee  decided  to  and  did  drill  deeper  and  in  a  short  time  after  the 
expiration  of  the  lease  struck  gas  but  did  not  find  oil  or  gas  in  the 
lower  sand  within  the  period  prescribed  by  the  lease.  The  right  of 
extension  of  the  lease,  once  vested  by  the  discovery  of  gas  in  the 
upper  sand  was  not  lost  by  the  lessee's  continuance  to  drill  deeper 
in  search  of  oil  or  gas  in  the  lower  sand.  But  on  failure  to  find  oil 
or  gas  in  the  lower  sand,  the  production  from  the  upper  sand  could 
not  long  bo  deferred  without  incurring  the  penalty  of  abandonment 
or  forfeiture. 

Roach  V.  Junction  Oil  Ik  Gas  Co., Otla. ,  179  Pacific  934,  p.  936. 

DISOOVERY  OF  OIL  OR  GAS — COKDmON  FOR  EXTENSION. 

An  oil  and  gas  lease  provided  that  it  should  be  operative  for  a 
period  of  five  years,  or  so  long  as  gas,  oil,  or  other  minerals  were 
found  in  paying  quantities.  When  the  lessee  found  gas  within 
five-year  period  in  quantities  large  enough  to  transport  he  then 
became  vested  with  a  limited  estate  in  the  leased  premises  for  the 
purpose  of  transporting  the  gas  according  to  the  terms  of  the  lease. 
The  lease  did  not  mean  that  the  gas  should  in  fact  be  transported 
within  five  years. 

Eoach  V.  JaiKJtion  OU  Jb  Cas  Co., Okla. ,  179  P«cific  934,  p.  936. 

TERM    OF    LEASE — ^PRODUCTION    OF    OIL    AND    GAS — ^EXTENSION    OF    LEASE. 

An  oil  and  gas  lease  contained  a  provision  to  the  effect  that  it 
should  be  operative  for  a  period  of  five  years  from  date  <h:  so  loog 
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as  gas,  oil^  or  other  mmerals  were  found  thereon  in  paying  quantities. 
At  the  expiration  of  the  term  it  became  a  condition  precedent  to  the 
extension  of  the  lessee's  right  to  continue  operations  beyond  the 
five-year  period  to  show  that  oil  and  gas  or  either  of  them  had  been 
found  upon  the  premises  in  paying  quantities  within  five  years  from 
the  date  of  the  lease. 

Boach  V.  Junction  Oil  &  Gas  Co., Okla. ,  179  Pacific  934,  p.  935. 

PERIOD   OF    DURATION — EXTENSIOK    OF    TERM WRIGHTS    OF    LESSEE. 

The  fact  that  a  well  was  drilled  on  the  premises  described  in  an 
oil  and  gas  lease,  but  did  not  produce  oil  in  paying  quantities, 
did  not  exhaust  the  lessee's  right  under  the  lease  to  continue  his 
efforts  to  obtain  oil.  This  right  continued  to  the  end  of  the  term 
named  in  the  lease  and  if  he  did  not,  before  the  end  of  such  term, 
produce  such  oil  in  the  quantities  contemplated,  then  his  right  to 
further  explore  therefor  ceases.  Tlie  specific  term  mentioned  may  be 
extended  beyond  the  period  fixed  by  its  literal  terms,  but  this  exten- 
sion of  time  within  which  the  lessee  may  produce  oil  in  paying 
quantities,  so  as  to  meet  the  requirements  of  the  lease,  does  not 
depend  on  anything  other  than  the  proper  construction  of  the 
contract.  The  term  ^'  as  oil  or  gas  is  produced  "  means  as  long  as 
the  premises  are  diligently  and  efficiently  operated,  provided  min- 
erals had  been  discovered  within  the  filxed  term. 

Ohio  Fuel  Oil  Co.  v.  Greenleaf, W.  Va. ,  99  Southeastern  274,  p.  278. 

See  South  Penn  Oil  Co.  v.  Snodgrass,  71  W.  Va.  438,  76  Southeastern  961. 

PAYMENT  FOR  GAS — ^EXTENSION  OF  LEASE. 

» 

An  oil  and  gas  lease  provided  that  if  gas  was  found  in  quantities 
large  enough  to  transport,  the  lessor  was  to  receive  $100  per  year 
for  the  product  of  each  well  so  transported  and  also  free  gas  for 
his  dwelling  on  the  premises.  The  lease  was  for  five  years  or  so 
long  as  gas  or  oil  should  be  found  in  paying  quantities.  Upon  the 
discovery  by  the  lessee  of  gas  in  quantities  large  enough  to  transport 
the  lessor  was  entitled  to  $100  per  year  for  the  product  of  each  well 
so  transported.  The  amount  of  the  lessor's  revenue  did  not  depend 
upon  the  amount  of  gas  transported,  but  was  a  fixed  and  definite 
sum,  with  tlie  additional  privilege  of  the  use  of  gas  for  domestic 
purposes.  So  long  as  the  lessor  received  payment  of  the  $100  per 
annum  and  had  the  use  of  gas  for  domestic  purposes  no  other  reve- 
nue or  consideration  from  the  lessee  could  be  claimed.  If  the  lessee 
failed  to  transport  the  gas  and  declined  to  pay  the  $100  per  annum 
or  furnish  gas  for  domestic  purposes,  then  the  lessor  might  declare 
a  forfeiture  for  nonperformance. 

Roach  V.  Junction  Oil  &  Gas  Co., Okla.  ,  179  Pacific  934,  p.  9SC. 
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FERIOD  OF  DURATION ^EXTENSION  OF  TERM — ESTOPFEU 

Where  the  lessor  in  an  oil  and  gas  lease  that  gires  the  lessee  a 
specified  term  in  which  to  discover  oil  or  gas,  by  his  conduct  and 
by  accepting  the  benefits  thereunder,  leads  the  lessee  to  believe  that 
he  will  not  insist  upon  the  production  of  oil  in  paying  quantities 
within  the  specified  term,  he  will  not  on  the  expiration  of  such  term 
be  allowed  to  say  that  the  lessee's  rights  are  at  an  end,  if  the  lessee 
at  such  time  is  diligently  prosecuting  the  work  of  exploration  in 
such  manner  as  may  be  reasonably  expected  to  produce  oil  or  gas 
from  the  premises  in  remunerative  quantities. 

Ohio  Fuel  OH  Co.  v.  Greenleaf, W.  Va. ,  09  Southeastern  274,  p.  279. 

DISCOVERY    OF     MINERALS — ^TERMINATION     OF     PERIOD. 

The  lessee  in  an  oil  and  gas  lease  takes  upon  himself  enormous 
risks  and  burdens  in  consideration  of  his  covenants  when  he  drills 
a  well  upon  the  premises.  At  the  time  of  the  execution  of  such  a 
lease  neither  party  intended  the  general  and  indefinite  terms  em- 
ployed by  them  to  be  used  as  instruments  of  extreme  hardship  by 
the  operation  of  technical  rules.  The  clause  "  operate  within  the 
specified  term  "  is  uniformly  construed  and  applied  so  as  to  work 
out  equitable  and  just  results.  The  mere  discovery  of  a  dry  hole 
does  not  end  a  lease  under  a  forfeiture  clause  for  failure  to  drill 
a  well  within  a  stipulated  time.  The  test  of  duty  and  right  are  dili- 
gence and  good  faith  in  almost  all  cases  when  the  terms,  read  in 
the  light  of  the  conditions  and  circumstances,  will  permit  their  ob- 
servance. 

Ohio  Fuel  on  Co.   v.   Greenleaf.  W.   Va.   ,  90   Southeastern  274, 

p.  278. 

DIVISION  OP  LEASED  luVND— EXTENSION  OF  LEASE  BY  DRILLING  WELL. 

A  lessor  of  a  depaiimental  oil  and  gas  lease  duly  approved  sold 
separate  subdivisions  of  the  leased  premises  to  different  parties 
after  the  restrictions  were  removed.  The  lessee  after  subdivision 
entered  into  written  contracts  with  the  different  owners  to  the  effect 
that  the  oil  and  gas  rentals  and  royalties  were  to  be  deposited  at 
different  designated  places.  These  facts  did  not  make  the  lease  a 
separate  lease  upon  each  of  the  subdivided  tracts  of  land,  but  it  re- 
mained a  lease  upon  the  entire  tract  and  the  drilling  of  a  well  upon 
any  portion  thereof  and  the  payment  of  the  royalty  on  any  oil  and 
gas  produced  as  provided  in  the  lease  to  the  owner  of  the  portion 
of  the  land  where  the  well  was  drilled  extended  the  life  of  the  lease 
upon  the  entire  tract  of  land  although  subdivided. 

Pierce  Oil  Corp.  v.  Schacht, Okla. ,  181  Pacific  731,  p.  73a 
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FAILtTRE     TO    DEVELOP — RIGHT    OF    LESSOR. 

Full  protection  may  be  accorded  the  lessor  of  an  oil  and  gas  lease 
with  respect  to  the  enforcement  of  the  implied  covenant  of  the  lessee 
to  use  due  diligence  in  mineral  development  without  making  a 
breach  of  the  covenant  a  ground  of  forfeiture.  The  lessee  can  not 
abandon  his  contract  without  subjecting  it  to  cancellation  on  that 
ground,  and  the  power  of  a  court  of  equity  in  decreeing  specific  per- 
formance is  far  reaching  and  such  power  has  been  exercised  in 
proper  cases  to  compel  either  performance  or  abandonment  by  a 
lessee  of  an  oil  lease.  Where  the  lessee  removed  his  drilling  ma- 
chinery from  the  land  and  for  nine  years  conducted  no  prospecting 
or  drilling  or  producing  operations  his  rights  were  lost  by  abandon- 
ment. 

Grubb  V.  McAfee, Tex.  Civ.  App. ,  212  Southwestern  464,  p.  467. 

See  Kleppner  v.  I^mon.  198  Pa.  591,  48  Atlantic  483. 

ConkUng  v.  Krandusky,  127  App.  Div.  9,  112  N.  Y.  Supp.  13. 

FAILURE  TO  DEVELOP — IMPLIED   COVENANT — REMEDY   FOR  BREACH. 

An  implied  covenant  may  exist  to  reasonably  operate  the  premises, 
but  there  is  no  implied  or  express  covenant  on  the  part  of  the  lessee 
to  leave  the  premises  and  forfeit  his  lease  for  a  breach  of  such  implied 
covenant  A  lease  provided  for  a  forfeiture  for  the  failure  to  comply 
with  its  conditions  or  to  pay  the  cash  consideration  according  to  the 
agreement,  but  a  breach  of  the  implied  covenant  to  reasonably  oper- 
ate the  premises  was  not  included  in  the  causes  of  forfeiture.  Where 
some  causes  of  forfeiture  are  expressly  mentioned  none  others  can  be 
implied.  The  remedy  for  a  breach  of  the  implied  covenant  to  reason- 
ably operate  the  premises  is  therefore  not  by  way  of  forfeiture  of 
the  lease,  but  must  be  sought  in  a  proper  action  for  a  breach  of  the 
covenant. 

Grubb  V.  McAfee, Tex.  Civ.  App. ,  212  Southwestern  4C4,  p.  466. 

See  Harris  v.  Ohio  Oil  Co.,  47  Ohio  ^t  131,  48  Northeastern  506. 
Poe  V.  Ulrey,  233  111.  65,  84  Northeastern  50. 

FAILURE    TO    DRILIi — ANNUAL    RENTAL — RECOVERY    FOR    FIRST   TEAR. 

An  oil  lease  provided  that  it  should  continue  for  a  period  of  ten 
years  and  as  long  thereafter  as  oil  or  gas  was  produced  and  if  drill- 
ing was  not  begun  within  one  year,  the  lease  should  terminate  un- 
less the  lessee  should  elect  to  continue  it  in  force  by  paying  an  annual 
rental  of  $35.  The  unambiguous  terms  of  the  lease  contemplated 
the  right  upon  the  part  of  the  lessee  at  the  end  of  the  first  year  to 
continue  the  lease  upon  the  payment  in  advance  of  the  annual  rental 
provided.    The  lessee  at  the  end  of  the  first  year  paid  the  sum  of  $35 

144401**— Bull.  183—20 11 
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and  thus  continued  his  rights  for  another  year.  Under  the  lease  the 
lessor  was  not  entitled  to  recover  the  annual  rental  for  the  first 
year. 

KulUvent  V.  Clear  Creek  Oil  &  Gns  Co.,  Ark.  ,  211  Southwestern 

1T3,  p.  174. 

TIMB  FOR  DRIIXING — ^TERMINATION  OF  CONTRACT — TENDER  TO  BANK. 

An  oil  and  gas  lease  provided  that  it  should  terminate  if  the  lessee 
should  fail  to  begin  operations  for  a  well  on  or  before  a  stated  date^ 
unless  the  lessee  should  before  that  date  pay  or  tender  to  the  lessor 
or  to  the  credit  of  the  lessor  in  a  certain  stated  bank  a  stated  sum. 
Under  the  lease  the  bank  stood  in  the  place  of  the  lessor  and  was 
to  receive  for  him  the  money  to  be  paid  by  the  lessee  and  when  the 
check  or  draft  or  money  was  paid  or  tendered  to  the  bank^  the  lessee 
could  exercise  no  further  ownership  or  control  over  it  and  it  then  be- 
longed to  the  lessor.  It  was  paid  to  and  received  by  the  bank  for 
the  lessor.    Under  the  lease  the  bank  was  the  sole  agent  of  the  lessor. 

Texas  Co.  v.  Wlmberly, Tex.  Civ.  App. ,  213  Southwestern  286.  p.  289. 

See  Beatty  Oil  Co.  v.  Blantou,  24{)  Federal  979. 

Lafayette  Gas  Co.  v.  Kelsay,  164  Iowa  560,  74  Northeastern  9. 

Friend  v.  Mallory,  62  W.  Va.  53,  43  Southwestern  114. 

AGREEMENT  TO  DHIU/  WITHIN  A  TEAR — WRIGHTS  WHERE  W*EIXi  WAS  DRILLED. 

An  oil  and  gas  lease  given  for  a  cash  consideration  was  for  a  term 
of  five  years,  and  on  the  further  condition  that  the  lessee  was  to 
complete  a  well  within  one  year  or  pay  a  certain  rental  per  acre  per 
nnnuni  until  the  well  was  completed.  A  well  was  drilled  within  the 
year  ac<;ording  to  the  terms  of  the  lease,  and  the  contractural  con- 
sideration for  drilling  having  been  fully  performed,  the  lessee  was 
under  no  obligation  to  drill  another  well  in  order  to  hold  the  lease 
for  the  full  five-year  period. 

Key  V.  Big  Sandy  Oil  &  Gas  Development  CJo^ Tex.  CSIt.  App. ,  212 

Southwestern  300,  p.  301. 


NUMBER  OF  W^ELLS  NOT  SPECIFIED — ^IMFl.I£D  OBLIGATION. 

In  the  absence  of  an  express  covenant  when  the  lessee  undertook 
to  develop  oil  or  gas  lands  on  a  rental  or  royalty  basis  and  the  con- 
tract did  not  specify  the  number  of  wells,  there  was  an  implied  obh- 
gation  that  the  lessee  would  fully  develop  the  land  with  reasonable 
diligence. 

OniM)  V.  McAfee, Tex.  Civ.  App.  ,  212  Sonthwestem  4fi4,  p.  465. 

See  Rice  v.  Black,  26  Iowa  356,  26  Northwestern  1056. 
Brewster  v.  Lanyon  Zinc  Co.,  140  Federal  801. 
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AOKEEMENT  TO  COAIPLETE  WELL — MEAlilNG. 

An  oil  and  gas  lease  provided  that  the  lessee  was  to  complete  a  wdl 
on  the  premises  within  one  year  or  pay  a  certain  specified  rental. 
The  lessee  assigned  the  lease  to  an  oil-drilling  company  and  the  as- 
signee drilled  a  well  to  the  depth  of  2,000  feet.  The  discovery  of 
oil  had  been  expected  at  a  depth  of  1,700  or  1,800  feet,  and  oa  reach- 
ing the  depth  of  2,000  feet,  the  lessor  agreed  with  the  lessee  that  the 
well  was  completed  within  the  meaning  of  the  terms  and  conditions 
of  the  lease.  If  the  agreement  in  the  lease  to  "  complete  the  well " 
was  ambiguous,  the  subsequent  consent  and  agreement  of  the  lessor 
that  the  well  drilled  to  a  depth  of  2,000  feet  was  a  complete  well 
within  the  meaning  of  the  lease  was  binding  upon  the  lessor. 

Key  V.  Big  Sandy  Oil  &  Gas  Development  Co., Tex.  Civ.  App.  ,  212 

Southwestern  300,  p.  301. 

DISCOVEBT  OF   Olli — VESTED    RIGHT — ^ABANDONMENT. 

The  discovery  of  oil  or  gas  under  a  lease  giving  the  right  of  ex- 
ploration and  production  is  sufficient  to  create  a  vested  estate  in  the 
lessee  in  the  exclusive  right  to  produce  oil  or  gas,  but  this  right  may 
be  lost  by  abandonment,  by  failure  to  produce  oil  or  gas,  or  pursue 
the  work  of  production  or  development  of  the  property. 

Ohio  Fuel  Oil  Co.  v.  Greenleaf, W.  Va. ,  99  Southeastern  274,  p.  278. 

See  Eastern  Oil  Co.  r.  Coulehan,  65  W.  Va.  531,  64  Southeastern  836. 

LEASE  BY  WIFE DEATH  01  LESSOR — HUSBAND  AS  LIFE  TENANT. 

An  antenuptial  agreement  by  which  after  the  marriage  the  wife 
should  hold  and  enjoy  her  separate  estate  does  not  cut  the  surviving 
husband  out  of  his  curtesy  or  his  inheritanre  and  does  not  deprive 
him  or  his  legal  heirs  from  their  right  to  moneys  received  as  royalties 
on  oil  for  well  drilled  under  a  contract  with  and  in  the  lifetime  of 
the  wife. 

Bramer  v.  Bramer, W.  Va. ^  99  Southeastern  329,  p.  832. 

DEATH  OP  LESSOR — BRIGHT  OF  LIFE  TENANT — OPEN  MINES. 

The  lessee  in  an  oil  and  gas  lease  after  the  death  of  the  lessor  en- 
tered upon  the  leased  premises  and  drilled  and  produced  oil  and 
gas.  Oil  and  gas  wells  so  drilled  are  regarded  as  open  mines  at  the 
time  of  the  lessor's  death  and  the  life  tenant  will  be  entitled  to  the 
rents,  issues,  and  profits  reserved  to  the  lessor  accruing  from  such 
wells  during  the  life  tenancy. 

Bramer  v.  Bramer, W.  Va, ^  99  Southeastern  329,  p.  330. 
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COMMISSION    FOR   rROCURINQ   LEASE — RECOVERY. 

In  an  action  by  a  broker  to  recover  commissions  imder  a  verbal 
contract  made  at  a  specific  date  by  which  he  was  to  receive  a  stated 
amount  for  commission,  after  having  effected  an  oil  lease  of  the  real 
estate  of  the  defendant,  the  broker  after  alleging  a  certain  contract 
can  not  recover  on  proof  of  a  contract  different  in  character  and 
made  at  another  time.  The  fact  that  a  landowner  employed  a  broker 
to  obtain  a  lease  for  him  did  not  prevent  the  landowner  himself  from 
making  a  lease  of  his  land. 

Dickinson  v.  Robinson,  145  La. ,  82  Southern  398,  p.  399. 

rARTNERS  BUYING  AND  SELLING  LEASES COMPLIANCE  WITH  STATUTE- 
VALIDITY   OF    CONTRACT. 

Persons  engaged  as  partners  under  a  fictitious  name  in  the  busi- 
ness of  buying  and  selling  leases  are  prohibited  from  doing  business 
without  filing  a  certificate  in  the  office  of  the  county  clerk.  An  oil 
and  gas  lease  executed  or  assigned  by  a  firm  that  failed  to  comply 
with  the  statute  is  unenforceable  by  the  partnership,  but  such  a  con- 
tract is  not  void.  The  other  party  to  such  a  lease  or  assignment  may 
at  his  option  enforce  specific  performance  against  the  partnership  or 
have  a  cancellation  of  the  lease  on  proper  proof. 

Warren  Oil  &  Gas  Co.  v.  Gardner, Ky. ,  212  Southwestern  456,  p.  458. 

ASSIGNMENT — MODIFICATION  OF  CONTRACT CONSIDERATION. 

The  owner  of  oil  leases  assigned  certain  shares  of  stock  and  his 
interest  in  other  oil  leases  in  consideration  of  an  agreement  on  the 
part  of  an  assignee  of  the  first  leases  to  drill  a  test  well.  Subse- 
quently the  assignee  sold  an  interest  in  the  tract  and  the  purchaser 
assumed  the  obligation  of  drilling  the  test  well.  The  purchaser  of  the 
interest  from  the  assignee  commenced  the  work  of  drilling  but  re- 
fused to  continue  drilling  operations  and  complete  the  well.  There- 
upon the  contract  to  drill  was  modified  and  the  original  owner  of 
the  oil  leases  was  permitted  to  drill  a  well  and  by  agreement  was  to 
use  the  equipment  furnished  by  the  purchaser  from  the  assignee  of 
an  interest  in  the  leases.  This  agreement  by  which  the  owner  was 
to  drill  the  well  was  not  without  consideration  but  the  contract  and 
the  arrangement  by  which  the  purchaser  of  the  interest  from  the 
assignee  was  to  drill  the  well  constituted  a  sufficient  consideration  for 
the  subsequently  modified  contract  and  under  these  facts  the  owner 
of  the  leases  was  entitled  to  an  injunction  to  restrain  the  purchaser 
of  the  interest  of  the  assignee  from  removing  the  oil  drilling  equip- 
ment from  the  premises  and  from  the  possession  of  the  owner  of  the 
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leases  under  the  contract  by  which  permission  was  given  the  latter 
to  use  the  well  drilling  equipment. 

Hinton  V.  DTarmett, Tex.  Civ.  App. ,  212  Southwestern  518,  p.  §22. 

ASSIGNMENT  OF  LEASE — RESCISSION — DILIGENCE. 

The  lessors  in  an  oil  and  gas  lease  can  not  have  a  decree  rescinding 
the  assignment  of  the  lease  where  they  failed  to  offer  to  rescind 
promptly  upon  discovering  the  facts  on  which  they  based  their  claim 
to  a  rescission  and  failed  to  give  any  reason  for  any  rescission 
promptly  and  where  they  did  not  offer  to  restore  what  they  had  re- 
ceived under  the  contract. 

Duncan  v.  Keechi  Oil  &  Gas  Co., Okla. ,  IWL  Pacific  709,  p.  TIL 

ASSIGNMENT  OF  MONET  RENTALS — REGISTRATION. 

A  mining  lease  of  certain  lands  was  given  in  consideration  of  the 
payment  of  a  certain  siun  in  cash  with  the  right  of  renewal  by  pay- 
ing in  advance  each  year  a  like  amount  of  rental.  The  lease  was 
duly  recorded  as  required  by  the  statute.  Subsequently  the  lessors 
for  a  valuable  consideration  assigned  and  conveyed  to  a  certain  named 
bank  all  their  right,  title,  interest  and  claim  to  the  annual  rentals, 
royalties,  and  benefits  due  them  under  the  terms  of  the  lease  and 
authorized  the  cashier  of  the  bank  to  collect  and  receipt  for  the  same 
and  guaranteed  the  payment  of  the  annual  rentals,  but  this  assign- 
ment was  not  recorded.  The  assignment  of  the  definite  and  specific 
amount  to  become  due  at  the  time  fixed  in  the  lease  was  a  complete 
disposition  of  the  rentals  so  far  as  the  lessors  were  concerned.  The 
assignment  of  the  money  rentals  was  not  subject  to  the  registration 
laws  nor  the  law  merchant.  It  was  not  a  deed,  conveyance,  or  in- 
strument, concerning  lands  or  tenements  within  the  meaning  of  the 
registration  statute  but  was  personal  property,  a  negotiable  chose 
in  action. 

Farmers'  &  Merchants*  State  Bank  v.  Tullos,  Tex.  Civ.  App.  ,  211 

Southwestern  847,  p.  84S. 

ALTERATIONS   BY   LESSEE — RIGHTS   OF   LESSOR. 

An  oil  and  gas  lease  was  exeeuted  in  duplicate,  each  party  retain- 
ing his  copy  as  an  original.  The  duplicates  as  executed  provided 
for  a  yearly  rental  of  $240  payable  quarterly  in  advance,  pursuant 
to  an  agreement  to  pay  the  lessor  at  the  rate  of  $1.50  per  acre  for 
the  160  acres  included  in  the  lease.  The  lessee  without  authority 
from  the  lessor  changed  his  duplicate  from  $1.50  to  $1,  making  the 
annual  rental  $160  and  the  quarterly  payment  $40  instead  of  $60. 
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After  the  alterations  bad  been  made  the  lessee  sold  and  asagned  the 
lease  to  an  oil  company  that  had  no  knowledge  of  the  alteration. 
Within  the  time  stipulated  the  assignee  paid  the  lessor  the  quarterly 
payment  of  $40.  The  lessor  accepted  the  $40  and  signed  a  receipt 
reciting  that  that  sum  was  in  full  for  tbe  quarter  and  extended  the 
life  of  the  lease  for  three  months.  The  lessor  received  the  $40 
quarterly  payments  for  a  year  without  objection,  but  when  reminded, 
or  upon  examination,  discovered  that  the  original  lease  called 
for  $1.50  per  acre  or  $60  per  quarter,  refused  to  accept  the  amount. 
The  assignee  of  the  lease  thereupon  offered  to  pay  the  $60  per 
quarter,  but  the  lessor  refused  this  payment  on  the  ground  that  the 
alteration  by  the  original  lessee  rendered  the  lease  void.  The  altera- 
tion made  by  the  lessee  in  his  duplicate  could  not  affect  the  rights 
of  the  lessor;  but  the  acceptance  of  the  $40  quarterly  payments  by 
the  lessor  for  a  year  without  objection  and  with  some  information 
as  to  the  alteration  of  the  lease  and  the  reason  why  it  had  been  made 
were  sufficient  to  estop  the  lessor  from  demanding  the  full  quarterly 
payment  of  $60  or  declaring  the  lease  void. 

MagnoUa  Petroleum  Co.  v.  Saylor, Okla. ^  180  Pacific  Sftl,  p.  861 

8AL£ FRAUDULENT    K£PR£SENTATION ^AVOIDANCE. 

Each  of  four  persons  owned  an  undivided  one- fourth  interest  in 
an  oil  and  gas  lease  on  a  certain  tract  of  land.  An  oil  company  in 
drilling  a  well  on  a  near-by  tract  discovered  oil  that  greatly  enhanced 
the  value  of  the  lease  in  question.  Two  of  the  joint  owners  of  the 
lease,  with  knowledge  that  oil  had  been  discovered  in  the  well 
drilled,  purchased  the  interest  of  the  other  two  joint  owners,  who  at 
the  time  had  no  knowledge  of  the  discovery  of  oil.  The  purdiascrs 
concealed  the  fact  that  oil  had  been  discovered  and  told  them  that 
the  well  in  process  of  drilling  was  likely  to  be  a  dry  hole,  but  that 
the  entire  lease  could  be  sold  as  a  unit  at  the  price  they  were  offering. 
The  price  paid  for  the  part  interest  was  a  little  more  than  one-tenth 
of  what  the  purchasers  a  few  days  later  received  for  the  sale  of  part 
of  the  lease.  In  the  purchase  of  the  interest  in  the  lease  there  was 
no  positive  misrepresentation  of  a  material  fact,  but  the  statement  in 
reference  to  the  well  was  made  in  the  form  of  the  expression  of  an 
opinion,  and  where  an  opinion  was  expressed  for  the  purpose  of  de- 
ceiving as  to  a  matter  which  was  within  the  knowledge  of  the  person 
expressing  it,  it  ceased  to  be  a  matter  of  opinion  and  was  therd>7 
made  the  means  of  a  misrepresentation  or  concealment  of  a  fact  and 
may  form  the  predicate  for  actionable  fraud. 

Znndelowltz  v.  Waggoner,  Tex.  av.  App.  ,  211  Southwestern  59a 
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FRAUD CANCELLATION — ^JURISDICTION  OF  COUNTY  COURT. 

An  oil  company  filed  its  petition  in  a  county  court  asking  an  order 
requiring  a  guardian  to  repay  to  the  oil  company  a  $1,600  bonus  paid 
by  it  for  oil  leases  upon  the  lands  of  the  minors  represented  by  the 
guardian  on  the  ground  that  the  guardian  secured  the  approval  of 
the  oil  leases  by  fraudulent  representation.  Jurisdiction  to  cancel 
(orders  and  judgments  of  the  county  court  fraudulently  obtained  is 
{K>ssessed  by  the  district  superior  courts  and  a  county  court  has  no 
jurisdiction  to  cancel  and  set  aside  any  such  order  or  judgment. 

Johnson,  In  re  (Twin  State  OU  Co.  v.  Johnson), Okla. ,  179  Pacific 

G05.  p.  607. 

CANCELLATION  AND  RESCISSION — DUTY  OF  LESSOR — ^DILIGENCE. 

A  lessor  of  an  oil  and  gas  lease  invoking  the  jurisdiction  of  a  court 
of  equity  to  cancel  and  rescind  the  lease  for  the  breach  of  an  implied 
covenant  must  come  into  court  with  "  clean  hands,"  and  he  must  act 
with  reasonable  diligence  after  the  discovery  of  his  right  to  a  for- 
feiture of  the  lease  on  account  of  its  breach. 

Pierce  Oil  Corp.  v.  Schacht, Okla. ,  181  Pacific  731,  p.  734. 

See  Indiana  Oil,  Gas  &  Development  Co.  v.  McCrory,  42  Okla.   140,  140 
Pacific  610. 

WellsvUle  Oil  Co.  v.  Miller.  44  Okla.  493,  145  Pacific  844. 

Michigan  Pipe  Line  Co.,  In  re,  111  Federal  284. 

CANCELLATION PROOF  INSUTFICIENT. 

The  owners  of  certain  oil  and  gas  leases  assigned  the  same  to  third 
persons  in  consideration  that  the  assignee  develop  the  leases  and 
drill  a  test  well.  The  leases  provided  that  if  a  test  well  was  not  be- 
gun in  30  days  the  assignors  were  to  receive  $500  liquidated  dam- 
ages. With  the  knowledge  and  consent  of  the  assignors,  the  assignee 
assigned  his  interest  in  the  leases  to  an  oil  drilling  company  that 
undertook  to  perform  the  conditions  of  the  leases.  An  action  by  the 
assignors  to  cancel  the  assignment  of  the  lease  could  not  be  main- 
tamed  where  it  appeared  that  no  false  representations  were  made  as 
to  the  ability  of  the  assignee  to  drill  the  test  well  and  no  proof  was 
shown  that  the  assignee  or  the  second  assignee  had  in  fact  breached 
the  contract  but  where  it  was  shown  that  the  assignors  made  no  ob- 
jections as  to  the  time  the  drilling  operations  were  commenced  and 
where  the  proof  showed  that  oil  was  found  in  paying  quantities. 

T>uncan  v.  Keechl  Oil  &  Gas  Co., Okla. ,  181  Pacific  709,  p.  710. 
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CONTRACT   FOR   OIL   LEASE SUIT   TO    CANCEL. 

The  owners  of  certain  lands  entered  into  an  agreement  with  oil- 
well  drillers  to  the  effect  that  the  land  owners  would  execute  leases 
as  of  the  printed  form  attached  to  the  agreement  giving  to  the  first 
parties  the  right  to  drill  for  oil  upon  their- lands.  As  a  part  of 
the  consideration  for  the  contract  the  well  drillers  were  to  attempt 
to  secure  the  release  of  an  existing  lease  upon  the  lands  of  the  sev- 
eral owners  and  the  new  leases  were  to  be  executed  within  five 
days  of  the  final  securing  of  the  release  of  the  existing  lease.  After 
the  execution  of  the  agreement  the  well  drillers  secured  the  release 
of  the  existing  lease.  The  land  owners  were  not  entitled  to  a  can- 
cellation of  the  contract  on  the  ground  that  the  well  drillers  had 
failed  to  comply  with  the  terms  of  the  written  agreement  and  on 
the  ground  that  the  contract  became  executed  under  the  rule  that 
equity  regards  as  done  that  which  ought  to  be  done  although  new 
leases  were  not  formally  executed. 

Ilnynle  v.  Stovall, Tex.  Civ.  App. ,  212  Southwestern  792,  p.  794. 

ABANDONMENT — INTENTION. 

Whether  an  oil  and  gas  lease  had  been  terminated  by  abandonment 
on  the  part  of  the  lessee  and  the  acceptance  of  or  reentry  upon  the 
premises  by  the  lessor  is  a  question  of  intention.  A  lease  so  ter- 
minated is  said  to  have  come  to  its  end  by  operation  of  law,  the  legal 
result  arising  from  the  acts  of  the  parties.  The  intention  on  the 
part  of  the  lessee  to  abandon  and  on  the  part  of  the  lessor  to  resume 
possession  of  the  premises  on  his  own  account  and  treat  the  lease  as 
having  been  surrendered  and  as  ascertained  from  their  acts  and 
conduct  is  the  test. 

Grubb  V.  ^IcAfee, Tex.  Civ.  App. ,  212  Southwestern  464,  p,  46S. 

ABANDONMENT — RIGHT    TO    FORFEITURE. 

A  lessee  drilled  a  well  on  the  premises  within  the  time  required 
and  discovered  oil  at  a  depth  of  250  feet.  The  well  produced  oil 
for  some  60  days  and  then  failed  entirely.  The  lessee  drilled  two 
other  wells,  but  found  no  oil,  and  thereupon  removed  all  machinery, 
equipment,  and  supplies  from  the  land  and  for  9  years  had  con- 
ducted no  drilling  or  producing  operations.  Under  these  facts  the 
lessor  was  entitled  to  a  judgment  forfeiting  the  lease  on  the  ground 
of  abandonment. 

Grubb  V.  McAfee,  Tex.  Civ.  App.  ,  212  Southwestern  464,  p.  465. 

CONTRACT  TO  DRILL — ^ABANDONMENT — RIGHTS  AND  LIABILITIES. 

An  oil-well  driller  agreed  witli  an  oil  company  to  pull  the  pipe 
from  a  certain  well  and  to  clean  it  out  for  the  sum  of  $1,000,  but 
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nothing  was  to  be  paid  if  the  driller  did  not  put  the  well  in  good 
shape  for  pumping.  The  oil  company  was  to  furnish  the  necessary 
tools  and  supplies  with  which  to  work.  The  oil  company  failed  to 
furnish  the  tools  and  supplies  as  required  by  the  agreement  but  did 
advance  to  the  driller  the  sum  of  $395  with  which  to  purchase  tools 
and  supplies.  The  driller  abandoned  the  contract  and  the  well 
because  of  the  failure  of  the  oil  company  to  furnish  the  tools  and 
supplies  according  to  the  contract.  An  assignee  of  the  oil  company 
was  not  entitled  to  recover  the  money  advanced  where  the  damages 
of  the  driller  caused  by  the  failure  of  the  oil  company  to  furnish  the 
tools  and  supplies  exceeded  the  amount  advanced  by  the  oil  company. 

Hoppes  V.  WlUiaius, Tex.  Civ.  App. ,  213  Southwestern  328,  p.  329. 

FAILURE   TO   DEVELOP — FORFEITURE — NOTICE   TO  LESSEE. 

The  right  of  a  lessor  to  forfeit  an  oil  and  gas  lease  for  non- 
development  can  not  be  arbitrarily  exercised.  He  must  first  notify 
the  lessee  that  he  will  no  longer  accept  the  annual  rentals  and  permit 
the  land  to  remain  undeveloped,  but  he  must  demand  of  the  lessee 
that  he  execute  the  lease  according  to  the  intention  and  demand  that 
he  develop  in  good  faith  the  leased  lands.  If  the  lessee,  after  such 
notice  and  demand,  fails  to  begin  the  development  within  a  reason- 
able time  the  lessor  may  then  have  the  lease  forfeited. 

Ohio  VaUey  Oil  &  Gas  Co.  v.  Irvin  Development  Co., Ky. ,  212  South- 
western 110,  p.  111. 
See  Warren  Oil  &  Gas  Co.  v.  Gilliam,  182  Ky.  807,  207  Southwestern  098. 
See  Monarch  Oil  &  Gas  Co.  v.  Richardson,  124  Ky.  602,  99  Southwestern  668. 

FORFEITURE — NOTICE   OF    CONDITIONS. 

An  oil  and  gas  lease  provided  that  the  lessor  might  declare  the 
lease  forfeited  upon  giving  10  days'  notice,  but  the  provision  was  not 
complied  with  by  the  lessor  merely  notifying  the  lessee  that  he  had 
declareid  the  lease  forfeited.  In  order  to  comply  with  such  a  pro- 
vision in  a  lease  it  is  necessary  for  the  lessor  to  notify  the  lessee  of 
the  terms  of  the  lease  that  have  been  violated  and  to  demand  that 
if  the  same  were  not  complied  with  within  10  days  then  the  lease 
would  be  declared  forfeited. 

Pierce  Oil  Corp.  v.  Schacht, Okla. ,  181  Pacific  731,  p.  734. 

FAILURE  TO  DRIUi — ^FORFEITURE, 

An  oil  and  gas  lease  for  a  term  of  20  years  required  the  lessee 
to  begin  a  well  within  30  days  and  to  continue  to  drill  until  oil  was 
found  in  paying  quantities  or  until  a  depth  of  300  feet  was  reached. 
The  lease  also  provided  that  a  failure  "  to  drill  said  well  as  above 
provided  shall  render  this  instrument  of  writing  null  and  void  as 
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to  all  parties  hereto."  The  lessee  did  begin  to  drill  within  30  days 
and  prosecuted  the  work  with  diligence  until  oil  was  found  at  the 
depth  of  250  feet,  and  the  well  produced  oil  for  some  60  days  when 
it  ceased  to  produce.  The  lessee  sunk  two  other  wells  within  12 
months  without  finding  oil,  and  thereupon  removed  his  machinery, 
equipment,  and  supplies,  and  for  nine  years  conducted  no  prospecting 
or  drilling  upon  the  land.  The  lease  specified  as  the  sole  cause  of 
forfeiture  the  failure  to  drill  the  first  well  within  the  time  or  to  the 
depth  specified.  The  law  implied  an  obligation  on  the  lessee  to 
exercise  reasonable  diligence  to  continue  drilling  and  mining  oper- 
ations on  the  land  after  oil  was  encountered  in  the  first  well,  but  the 
lease  did  not  make  this  obligation  a  condition  subsequent  and 
authorize  a  forfeiture  for  noncompliance  with  that  obligation. 

Grubb  V.  McAfee, Tex.  Civ.  App. ,  212  Southwestern  464,  p.  465. 

roRif'ErruRE — cx)ntro\'erst  as  to  terms — ^failure  to  am:  notice. 

The  lessor  in  an  oil  and  gas  lease  claimed  the  right  to  forfeit  the 
lease  because  of  the  failure  to  pay  the  delay  rentals  and  advance 
royalties  in  the  sum  of  $62  due  and  payable  June  19,  1910.  In  Sep- 
tember, 1910,  the  lessor  permitted  the  lessee  to  enter  upon  the  prem- 
ises and  drill  a  gas  well  and  permitted  the  lessee  to  pay  for  a  period 
of  three  years  the  royalties  due  under  the  lease  to  the  owner  to  whom 
that  part  of  the  leased  premises  had  been  conveyed.  Thereafter 
the  lessee  took  possession  of  the  portion  of  the  premises  still  belong- 
ing to  the  lessor  over  his  protest  but  without  any  proceedings  and 
drilled  three  producing  oil  wells  thereon  at  a  large  cost  and  there- 
upon tendered  to  the  lessor  the  royalties  due  him  under  the  lease. 
Under  such  circumstances  a  court  of  equity  would  not  enforce  a  for- 
feiture for  the  failure  to  pay  the  $52  rental,  and  particularly  so 
where  there  was  a  controversy  as  to  whether  or  not  the  rental  was 
due  and  where  no  notice  was  given  by  the  lessor  before  attempting 
to  declare  a  forfeiture. 

Pierce  Oil  Corp.  v.  Scliaclit, Okla. ,  181  Pacific  731,  p.  734. 

RIGHT  TO  FORFEITURE — ACCEPTANCE  OF  RENTS — WAIVER. 

A  lessor  in  an  oil  and  gas  lease,  after  cause  of  forfeiture  has  ac- 
crued, who  fails  to  signify  to  the  lessee  his  intention  in  some  un- 
equivocal manner  to  avoid  the  lease  and  thereafter  accepts  rentals 
in  lieu  of  development  waives  his  right  to  declare  the  forfeiture. 

Maud  OU  &  Gas  Co.  v.  Bodkin, Okla. ,  180  Pacific  859,  p.  MO. 

FORi'ElTURE — JUDGMENT  PROCURED  BY  FRAUD RELIEF. 

A  coal  mining  lease  provided  that  the  lessee  was  to  pay  a  royalty 
of  eight  and  one-third  cents  per  ton  and  was  to  n  ine  sufficient  coal 
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to  insure  to  the  lessors  an  income  of  not  less  than  $50  a  month.  Op- 
erations were  to  begin  as  soon  as  possible  after  the  lease  was  executed. 
After  mining  operations  had  been  conducted  for  some  time  by  an 
assignee  of  the  lease,  suit  was  brought  by  the  lessors  to  cancel  the 
lease  and  to  recover  royalties  due.  One  of  the  lessors  representing 
the  plaintiffs  in  the  action  falsely  and  fraudulently  represented  to 
the  president  of  the  mining  company,  the  defendant  in  the  action, 
that  if  the  company  would  not  appear  and  permit  a  judgment  by  de- 
fault forfeiting  the  lease  that  the  lessors  would  thereupon  execute  a 
new  lease  to  the  mining  company  on  the  same  terms  as  the  existing 
lease.  Belying  upon  the  representations  the  mining  company  per- 
mitted the  judgment  by  default  forfeiting  the  lease  but  the  lessor 
refused  thereafter  to  execute  a  new  lease  to  the  mining  company. 
Upon  proof  of  these  facts  and  a  showing  that  the  mining  company 
had  a  good  defense  to  the  original  action  the  company  was  entitled 
to  have  the  default  judgment  set  aside  and  to  be  permitted  to  defend 
the  action. 

Kryfyton  Coal  Co.  r.  Eversole, Ky. ,  212  Southwestern  421. 

FORFHrrURE — ^ACCEPTING  BENEFITS — ^ESTOFPEU 

A  lessor  in  an  oil  and  gas  lease  can  not  claim  a  forfeiture  where 
be  has  so  conducted  himself  as  to  lead  the  lessee  to  believe  that  a 
claim  of  forfeiture  would  not  be  made  for  a  failure  to  produce  oil  or 
gas  in  paying  quantities  within  the  specified  term  mentioned  in  the 
lease. 

Otdo  Pttri  on  Co.  T.  QreeDleaf, W.  Va. ^  99  Southeastem  274,  p.  280. 

QCTIEIIINO  TTriX — ^EQUITT  JUBISDICTIOX. 

Equity  has  jurisdiction  at  the  suit  of  the  holder  of  a  valid  oil  and 
gas  lease,  whose  rights  have  become  vested  by  the  discovery  of  oil  or 
gas  to  remove  as  a  cloud  upon  his  ti^ts  a  subsequent  lease  executed 
to  a  stranger  by  the  lessor  covering  the  same  tract  of  land. 

Ohio  Fuel  Oil  Co.  v.  Greenleaf, W.  Va. ,  99  SoatheastCTn  274,  p.  276. 

See  Carbon  Black  Co.  v.  Ferrell,  76  W.  Va.  800,  85  Southeastern  544. 

CONFI/ICTING  RIGHTS — EQUTTABLE  JURISDICTION. 

Equity  is  the  proper  forum  to  adjudicate  all  issues  arising  between 
claimants  under  conflicting  oil  and  gas  leases  executed  by  the  same 
lessor  an  the  same  tract  of  land. 

Ohio  Fuel  Oil  Co.  v.  Qreenleaf, W.  Va. ,  99  Southeastern  274,  p.  277. 
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TAXATION. 

PHOSPHATE   LANDS — ^BASIS  OP   VALUATION. 

When  an  assessor  has  not  sufficient  knowledge  or  information  of  the 
real  value  of  a  mineral  deposit  upon  which  to  base  a  fair  and  equitable 
valuation  he  should  assess  the  land  upon  some  basis  of  known  value 
obtainable  as  required  by  law. 

Camp  Phofcphate  Co.  v.  Allen, Fla. ,  81  Southern  503,  p.  510. 

PHOSPHATE  LANDS METHOD  OF  ASCERTAINING  VALTJE. 

Valuations  of  phosphate  lands  for  taxation  must  have  a  just 
relation  to  the  real  and  known  value  of  the  property  assessed  and  not 
to  some  unknown  and  speculative  value  and  there  must  be  no  sub- 
stantial inequality  in  valuations  in  the  various  kinds  and  items  of 
property  that  are  subject  to  tax.  The  statute  of  Florida  does  not  re- 
quire an  assessor  to  prospect  land  to  ascertain  if  it  contains  valuable 
mineral  deposits;  nor  does  it  compel  the  owner  to  expend  a  large 
sum  prospecting  his  land  for  the  information  of  a  tax  assessor.  If  an 
assessor  by  the  exercise  of  a  small  degree  of  interest  might  not  have 
found  it  necessary  to  assess  large  tracts  of  land  known  to  him  to  be 
nonmineral  at  an  excessive  fictitious  value  in  order  to  assess  a  de- 
posit of  phosphate  which  by  some  unknown  means  he  estimated  to 
contain  2,000  tons,  when  it  was  a  matter  of  common  knowledge  where 
phosphate  mining  had  been  carried  on  that  a  deposit  of  less  than 
10,000  or  15,000  tons  of  phosphate  is  of  no  value  for  mining  pur- 
poses and  adds  no  value  to  the  land.  Under  such  conditions  a  court 
of  equity  may  properly  interfere  to  restrain  the  collection  of  such  a 
tax. 

Camp  Phosphate  Co.  v.  Allen, Fla. ,  81  Southern  503,  p.  510. 

ASSESSMENT  OP  PROPERTY — ^ERRORS  OP  JUDGMENT. 

Mere  errors  of  judgment  by  taxing  officers  in  the  assessment  of 
phosphate  lands  will  not  support  a  claim  of  discrimination;  but 
there  must  be  something  which  in  effect  amounts  to  an  intentional 
violation  of  the  essential  principles  of  practical  uniformity.  The 
good  faith  of  taxing  officers  and  the  validity  of  their  actions  are  pre- 
sumed and  when  these  are  assailed  the  burden  of  proof  is  upon  the 
complaining  party. 

Camp  Phosphate  Co.  v.  Allen, Fla. ,  81  Southern  503,  p.  507. 
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ASSESSMENT  OF  SMELTER — JURISDICTION   OF  COURT  TO   GIVE  RELIEF. 

A  taxpayer  was  dissatisfied  with  the  amount  of  his  assessment  as 
fixed  by  the  State  tax  commissioners  and  the  board  of*  equaliza- 
tion on  his  mills  and  smelters  for  the  reduction  of  ore.  In  a  suit  by 
the  taxpayer  the  court  decreed  that  the  taxes  levied  by  the  tax  com- 
missioners wei'e  excessive  and  that  the  assessment  should  be  fixed  in 
the  sum  of  $2,000,000.  Under  the  statute  the  court  was  without 
jurisdiction  as  the  matter  was  wholly  within  the  province  of  the  State 
tax  commission's  duty. 

State  V.  International  S-meltlng  Co., Ariz. ,  ISI  Pacific  951. 

State  V.  Inspiration  Consol.  Copper  Co., Ariz. ,  181  Pacific  955. 

APPEAL  from:  assessment — JURISDICTION  OP  COURT. 

The  valuation  for  assessment  of  certain  mining  property  was 
changed  by  the  State  tax  commissioner  from  the  value  fixed  by  the 
taxing  officers  of  the  county.  The  mine  owner  paid  the  taxes  under 
protest  and  gave  notice  of  appeal  by  filing  the  notice  in  the  office 
of  the  clerk  of  the  board  of  supervisors.  The  protest  was  ad- 
dressed to  the  county  treasurer,  the  tax  collector.  When  a  property 
owner  has  invoked  the  procedure  authorized  in  paragraph  4887 
(B.  S.  A,  1913),  and  proceeded  to  a  final  judgment  in  the  superior 
court  no  appeal  is  provided  for  to  the  supreme  court.  The  protest 
with  the  notice  and  receipt  of  payment  of  the  taxes  accompanying 
the  protest  filed  in  the  superior  court  is  the  complaint  paragraph 
390  requires  to  be  filed  in  order  to  commence  a  civil  suit  in  the 
superior  court  for  contesting  and  determining  the  full  cash  value 
of  taxable  property  when  the  value  placed  thereon  by  the  county 
authorities  is  not  satisfactory  to  the  taxpayer.  The  determination 
reached  in  such  proceeding  is  equivalent  to  a  final  judgment  and 
under  the  statute  an  appeal  lies  from  such  determination.  The  tax- 
payer's ground  for  protest  is  his  ground  for  action  and  the  rights 
asserted  by  his  protest  filed  have  never  been  determined  by  any 
board,  officer,  tribunal  or  court  and  the  matter  is  not  before  the 
board  for  the  purpose  of  review  of  any  prior  determination,  but  is 
there  for  the  purpose  of  an  original  inquiry  into  and  determination 
of  the  right  of  the  taxpayer  as  set  forth  in  his  protest. 

State  V.  Inspiration  Consol.  Copper  Co., Ariz. ,  181  Pacific  955,  p.  957. 

ASSESSMENT  OF  FOREIGN  OIL  COMPANT AUTHORITY  OF  TAXING  OFFICERS. 

The  State  Tax  Commission  of  Arizona  has  supervision  of  the  sys- 
tem of  taxation  and  over  the  administration  of  the  assessment  of 
taxes  and  may  assess  property,  franchises,  and  all  intangible  values 
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of  pablic  service  corpcMrations.  The  State  Board  of  Equalization  has 
authority  to  equalize  the  assessments  and  values  of  property  through- 
out the  State  and  fixes  the  rate  of  taxation  for  State  porpoBes  and 
all  property  is  required  to  be  taxed  at  its  full  cash  value.  But  there 
is  no  statutory  authority  in  Arizona  for  the  taxation  of  the  earn- 
ings of  the  Standard  Oil  Company,  a  foreign  corporation,  nor  is 
there  any  provision  which  authorizes  Uie  taxing  officers  to  jndge  vrhat 
earnings  are  excessive  or  as  to  how  heavily  such  earnings  may  be 
taxed.  The  State  Board  of  Equalization  has  no  power  to  deter- 
mine the  "excessive  earnings"  of  a  foreign  cori>oration  or  its  "in- 
tangible" property,  not  included  in  the  term  "real  estate."  The 
Board  of  Equalization  is  not  authorized  to  make  a  valuation  on  what 
is  known  as  the  "capitalized  income  plan"  and  the  board  can  not 
increase  the  valuaticm  of  the  property  of  such  a  corporation  on  that 
part  of  the  capitalized  income  and  above  the  value  of  the  tangible 
property  on  the  theory  that  it  resolves  itself  into  a  simple  assess- 
ment of  intangible  property. 

Standard  Oil  Co.  v.  Howo,  257  Federal  481,  p.  485. 

FOREIGN  CORPORATIOX — ^ASSESSMENT  OF  INTANGmLE  PROPKBTY. 

The  Standard  Oil  Company  of  Calilornia  owned  within  that 
State,  pipe  lines,  refineries,  oil  wells,  and  property  valued  at 
more  than  $40,000,000.  The  company  sold  its  products  in  other 
States  and  in  the  conduct  of  its  business  owned  in  the  State  of  Ari- 
zona tangible  property  valued  at  more  than  $300,000.  The  Arizona 
Board  of  Equalization  determined  that  the  oil  company's  profits  on 
its  Arizona  sales  for  the  year  were  over  $727,000  and  proceeded  to 
capitalize  these  eamiags  at  25  per  cent  and  thereby  arrived  at  a  tottd 
value  of  $2,900,000.  From  this  sum  the  board  deducted  the  cash 
value  of  the  tangible  property  in  the  State  and  fixed  the  taxable 
property  of  the  corporation  at  the  difference  between  these  sums. 
This  sum  was  divided  among  the  counties  in  proportion  to  their  sev- 
eral contributions  to  the  corporaticm's  gross  sales  without  reference 
to  the  actual  value  of  the  properties  involved  and  the  counties  were 
directed  to  enter  upon  their  assessment  rolls :  "  Tangible  and  intan- 
gible valuation  on  property  above  enumerated  based  on  excessive 
earnings.'^  In  the  matter  of  the  assessment  the  State  board  C(»sid- 
ered  not  merely  the  earnings  and  income  produced  by  the  oil  com- 
pany in  Arizona  but  in  far  greater  part  took  into  consideration  the 
earnings  and  income  product  by  the  property  of  the  oil  company 
in  California.  The  income  as  considered  included  the  oil  company's 
entire  profits  upon  all  crude  petroleum  produced  by  it  and  sold  in 
Arizona,  as  well  as  the  whole  profit  upon  the  oil  company's  manu- 
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f acture  and  sale  of  manufactured  products  distributed  in  that  State. 
The  valuation  of  the  property  as  determined  by  the  Board  of  Equal- 
ization was  unauthorized  and  the  assessment  of  taxes  illegaL 

Standard  Oil  Co.  v.  Howo,  257  Federal  481 «  p.  485. 

ILUBOAIi  ASSESSMENT BRIGHT  TO  INJUNCTION. 

The  statute  of  Arizona  (sec.  4887,  R.  S.  1913)  gives  a  taxpayer 
dissatisfied  with  the  amount  of  his  assessment  the  right  to  appeal  to 
the  superior  court  of  the  county  and  prescribes  the  procedure.  Sec- 
tion 4939  of  the  same  statute  expressly  provides  that  no  injunction 
shall  ever  issue  to  prevent  or  enjoin  the  collection  of  any  tax  but 
provides  that  the  taxpayer  may  recover  any  tax  illegally  collected  in 
the  manner  pointed  out  by  the  statute.  A  Federal  court  in  the  exer- 
cise of  its  equitable  jurisdiction  is  not  bound  by  this  section  of  the 
Arizona  statute  which  forbids  injunctions  against  the  taxing  officer 
to  prevent  the  collection  of  a  tax  where  it  appears  that  the  action  of 
the  State  Board  of  Equalization  was  fundamentally  erroneous  in 
principle  and  the  assessment  was  unwarranted  by  law ;  but  a  Federal 
court  will  give  injunctive  relief  where  the  remedy  under  the  statute 
would  involve  a  multiplicity  of  suits  upon  a  question  of  law  common 
to  all  and  where  a  single  action  at  law  would  not  suffice. 

Standard  OU  Co.  v.  Howe,  257  Federal  481,  p.  487. 

TANK   CABS OWNERSHIP   AND   OPERATION ^TAXATION. 

The  statute  of  Florida  (Compiled  Laws  1914,  sec.  596a),  imposes  a 
license  tax  upon  any  corporation  owning,  controlling,  or  operating 
tank  cars.  This  act  can  apply  only  to  corporations  engaged  in  the 
business  of  owning,  controlling,  or  operating  such  cars;  and  a  cor- 
poration engaged  in  producing,  buying  and  selling  oils  and  oil 
products  that  owns  and  uses  tank  cars  for  the  sole  purpose  of  trans- 
porting its  own  products  by  reason  of  the  failure  of  the  railroad 
company  to  provide  such  cars  is  not  engaged  in  the  business  of  own- 
ing tank  cars. 

Texas  Co.  v.  Ames, Fla. ,  81  Southern  471. 

MINERS'   UEKS. 
NATURE  OF  WORK. 

The  work  for  which  a  lien  on  a  mine  or  mining  property  is  given 
is  that  which  is  performed  in  the  development  and  conservation  of 
the  mine  and  the  results  of  which  become  incorporated  with  the 
mine  so  as  to  constitute  a  part  of  its  value. 

Inten:atlonal  Trust  Co.  v.  Lowe.  Colo.  ,  180  Pacific  579,  p.  580. 
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PERSONS  ENTITLED  TO  LIEN GENERAL  MANAGER. 

A  general  manager  of  a  mining  company  stands  very  much  in  the 
position  of  an  owner  directing  and  managing  his  own  business.  Ho 
is  the  representative  of  the  corporation,  and  to  the  laborers  under  him 
he  is  practically  the  corporation  itself.  Such  a  manager  does  not 
come  within  the  spirit  of  the  mechanics'  lien  acts  and  he  is  not  en- 
titled to  a  lien  on  the  mine  or  mining  property  for  services  rendered, 
as  against  bondholders,  where  as  such  general  manager,  he  aided  in 
the  issue  of  the  bonds. 

International  Trust  Co.  v.  Ix>we, Colo. ,  180  Pacific  579,  p.  580. 

MINING    SUPERINTENDENT RIGHT    TO    LIEN. 

Section  4  makes  the  provisions  of  the  Colorado  statute  applicable 
to  all  persons  w^ho  shall  do  work  or  shall  furnish  materials  as  pro- 
vided in  section  1.  Section  1  gives  a  lien  to  engineers  who  have  fur- 
nished "  surveys  or  superintendence,"  or  "  who  have  rendered  other 
professional  or  skilled  services."  Under  these  two  sections  a  mining 
superintendent  may  acquire  a  lien  on  a  mine  whose  working  he  has 
superintended. 

International  Trust  Co.  v.  Lowe, Colo. ,  180  Pacific  579,  p.  580. 

TIME  LIENS  ACCRUE — RELATION. 

Section  6  of  the  lien  act  of  1899  makes  all  liens  relate  back  to  the 
commencement  of  the  work;  but  the  furnishing  of  material  is  not 
mentioned.  The  general  provision  is  that  "  all  liens  established  by 
virtue  of  this  act  shall  relate  back  "  and  this  broad  and  inclusive  lan- 
guage must  prevail  as  against  a  special  limitation  from  the  use  of  the 
word  "  work."  The  statute  refers  to  the  commencement  of  the  work, 
the  beginning  of  operations  under  the  contract,  and  not  to  the  labor 
of  some  mechanic  or  laborer. 

International  Trust  Co.  v.  Clarlt  Hardware  Co., Colo. ^,  180  Pacific  300. 

SEPARATE   ITEMS SINGLE  TRANSACTTION. 

Where  all  the  items  in  an  account  for  a  miner's  lien  relate  to  one 
transaction,  it  constitutes  a  continuous  transaction  within  the  mean-    , 
ing  of  the  Colorado  lien  law. 

International  Trust  Co.  v.  Clark  Hardware  Co., Colo.  ,  180  Pacific 

300. 
See  Fields  v.  Daisy  Gold  Mine  Co.,  25  Utah  7,  09  Pacific  528. 
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CONTRACT  FOR  SUPPLIES — MONTHLY  PAYMENT — ^RUNNING  ACCOUNT. 

The  manager  of  a  mining  company  made  an  agreement  with  a 
hardware  company  for  such  mining  supplies  as  should  be  needed  in 
the  operations  of  the  mining  company  and  payments  therefor  were 
to  be  made  monthly.  Such  an  agreement  justifies  a  finding  that  there 
was  an  arrangement  for  a  running  account  within  the  meaning  of  the 
Colorado  lien  law. 

iDteniatioDal  Tmat  Co.  v.  Clark  Hardware  Co., Colo. ,  180  Pacific  800. 


JOINT  ACTION  BY  TENANTS  IN  COMMON. 

t 

Tenants  in  common  of  mining  property  must  joint  in  actions  ex 
delicto  for  an  injury  to  their  common  property.  A  cause  of  action 
for  nonpayment  of  rent,  breach  of  covenant  for  good  mining,  and 
removal  of  the  property  of  the  lessors  is  in  the  tenants  jointly  and 
their  remedy  is  joint. 

Himes  V.  Schmebl,  257  Federal  60,  p.  71, 
144401'*— Bull.  183—20 12 


QUARRY  OPERATIONS. 

FAILTTBE  TX)  FURNISH  MEDICAL  AID. 

It  is  the  duty  of  a  quarry  operator  in  an  emergency  created  by  an 
accident  to  render  to  an  injured  employee  such  immediate  first  aid, 
as  well  as  prompt  medical  and  surgical  attention,  as  was  reasonably 
possible  under  all  the  circumstances.  Failing  in  this  the  quarry 
company  was  guilty  of  negligence  in  not  using  active  diligence. 

Hunicke  v.  Meramec  Quarry  CJo., Mo. ,  212  Southwestern  345. 

See  Hunicke  v.  Meramec  -Quarry  Co.,  262  Mo.  560,  172  Southwestetm  4S. 

N£OLlQENC£  OF  OPERATOR — ^HORSES  FRIGHTENED  BT  BLAST. 

It  was  actionable  negligence  for  a  quarry  operator  to  fire  blasts 
in  a  quarry  without  warning  in  such  maimer  as  to  frighten  a  team 
of  horses  properly  driven  into  the  quarry  and  to  cause  them  to  run 
away.  Under  these  circumstances  the  quarry  company  was  liable 
for  injuries  to  the  driver  received  while  he  was  attempting  to  pre- 
vent the  team  from  running  away. 

SUnkard  v.  Lamb  CJonstruction  Co., Mo.  App. ,  212  Southwestern  61, 

p.  64. 

NEGLIGENCE  OP  FOREMAN — LIABILITY  OF  OPERATOR* 

A  granite  quarry  operator  assumed  the  duty  of  determining  the 
stability  of  the  pieces  of  granite  in  his  quarry  upon  which  he  di- 
rected his  employees  to  work.  Having  assumed  this  duty  the  op- 
erator is  liable  at  common  law  for  its  negligent  performance  by  his 
foreman,  to  whom  he  had  entrusted  it,  and  an  employee  would  not 
be  at  fault  for  failing  to  ascertain  whether  the  operator  had  per- 
formed this  duty. 

Tierney  v.  New  England  Granite  Works, New  Hampshire ,  106  At- 
lantic 481,  p.  842. 

EMPLOYEE  OBEYING  INSTRUCTIONS — ^KNOWLEDGE  OF  DANGER — ^RECOVERY. 

An  employee  in  a  quarry  was  injured  while  inserting  with  his 
hands  a  wedge  beneath  a  stone  in  obedience  to  the  directions  of  the 
foreman.  The  injury  occurred  in  Pennsylvania  and  the  statute  of 
that  State  expressly  provides  that  where  a  servant  in  obedience  to 
the  requirement  of  the  master  incurs  a  risk  which  though  dangerous 
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is  not  so  much  so  as  to  threaten  immediate  danger  or  where  it  is 
reasonably  probable  it  may  be  safely  done  by  extraordinary  caution 
or  skill,  the  master  is  liable  for  the  resulting  injury.  Under  this 
statute,  where  an  employer  gives  an  employee  to  understand  that  he 
does  not  consider  a  particular  act  one  which  a  prudent  person  should 
refuse  to  undertake,  the  employee  has  a  right  to  rely  upon  his  mas- 
ter's judgment  unless  his  own  is  so  clearly  opposed  thereto  that  in 
fact  he  does  not  rely  upon  his  employer's  opinion.  A  servant  is  not 
called  upon  to  set  up  his  own  judgment  against  that  of  his  superiors, 
and  he  may  rely  upon  their  advice  and  still  more  upon  their  orders 
notwithstanding  any  misgivings  of  his  own.  The  employee's  de- 
pendent and  inferior  position  is  to  be  taken  into  consideration;  and 
if  the  employer  gives  him  positive  orders  to  go  on  with  the  work 
under  perilous  circumstances  the  employee  may  recover  for  an  injury 
thus  incurred  if  the  work  was  not  inevitably  and  imminently 
dangerous. 

FilUppon  V.  Albion  Vein  Slate  Co.,  89  Supreme  Ct.  Rep.  435,  p.  437. 

CONTRIBUTORY   NEOLIGENC« — QUESTION   OF   FACT. 

An  experienced  quarryman  was  directed  by  the  foreman  to  pre- 
pare a  piece  of  granite  for  the  attachment  of  clmins  so  that  it  could 
I)e  removed  by  a  derrick.  It  was  the  foreman's  duty  to  see  that  the 
stone  was  on  a  secure  foundation  before  directing  the  workman  to 
split  off  a  piece  because  of  a  seam.  The  workman  did  split  off  a 
piece  and  was  injured  while  preparing  the  remainder  for  removal 
by  the  derrick.  The  work  of  continuing  the  preparation  of  the 
work  after  the  part  was  split  off  was  within  the  contemplation  of 
the  foreman  when  he  directed  the  stone  to  be  split.  Whether  the 
foreman  was  at  fault  in  not  ascertaining  that  the  stone  was  securely 
placed  for  all  the  work  necessary  to  be  done  and  whether  or  not  the 
workman  was  guilty  of  contributory  negligence  in  continuing  the 
work  upon  the  stone  were  questions  of  fact  to  be  determined  by  the 
jury. 

Tlemey  v.  New  England  Granite  Works,  New  Hampshire  ,  IOC 

Atiantic  481,  p.  482. 

ACTION   FOR  PERSONAL  INJURY — ^INSTRUCTIONS  IN  ABSENCE  OF  PARTIES. 

An  employee  in  a  stone  quarry  known  as  a  rubbish  hand  brought 
an  action  to  recover  for  injuries  caused  by  the  fall  of  a  stone  while  he 
was  pushing  a  wedge  under  the  stone  in  the  presence  of  and  under 
the  express  direction  of  the  foreman.  After  the  evidence  was  heard 
and  the  instructions  given  the  jury  retired  for  deliberation,  and  later 
the  jury  submitted  to  the  judge  a  query  as  to  whether  or  not  the 
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plaintiff  was  guilty  of  contributory  negligence  in  pushing  the  wedge 
under  the  stone.  The  judge  in  answer  to  the  inquiry,  and  in  the 
absence  of  the  parties  and  their  attorneys,  sent  to  the  jury  a  general 
instruction  to  the  effect  that  if  the  plaintiff  appreciating  the  danger 
and  in  obedience  and  in  spite  of  the  dangers  known  to  him  pushed 
the  wedge  under  the  stone  with  his  hands,  he  was  guilty  of  contribu- 
tory negligence.  The  court  had  no  right  or  business  in  the  orderly 
trial  of  a  case  so  to  instruct  or  direct  the  jury  while  absent  from 
the  court  and  in  the  absence  of  the  parties  and  their  attorneys. 

FlUlppon  V.  Albion  Vein  Slate  Co.,  39  Supreme  Ct.  Rep.  435,  p.  436. 

EXEBCISE  OF  CAKE — FREEDOM  FROM  FAULT. 

An  employee  of  a  coal  company  was  engaged  in  delivering  a  wagon- 
load  of  coal  to  a  quarry  company  at  its  quarry.  While  engaged  in 
unloading  the  coal  the  quarry  operators  in  the  line  of  their  work 
fired  a  blast  that  frightened  the  horses  attached  to  the  coal  wagon 
and  caused  them  to  start  to  run  away.  The  employee,  in  attempting 
to  stop  the  team,  received  injuries  for  which  he  sued.  He  was  not 
chargeable  with  such  contributory  negligence  as  to  defeat  his  action, 
because,  instead  of  taking  hold  of  the  lines  to  stop  the  team,  he  ran  by 
the  side  and  endeavored  to  stop  the  horses  by  the  bridles.  He  was 
not  a  volunteer,  but  was  acting  in  the  line  of  his  duty.  His  employ- 
ment necessarily  carried  with  it  the  duty  on  his  part  to  protect  the 
team  and  wagon  from  injury  and  if,  in  the  light  of  the  situation,  an 
ordinarily  careful  and  prudent  man  in  charge  of  a  team  of  horses 
belonging  to  his  employer  would  have  acted  in  a  like  manner,  then 
the  employee  can  not  be  held  as  a  matter  of  law  to  have  been  guilty 
of  'Contributory  negligence,  although  his  attempt  to  control  the  team 
in  point  of  fact  resulted  in  injury  to  himself. 

Slinkard  v.  Lamb  Construction  CJo.,  Mo.  App.  ,  212  Southwestern 

61,  p.  64. 


DAMAGES  FOR  INJURIES  TO  MINERS. 

ELEMENTS   OE   DAMAGES. 
ELEMENTS — ^PROOF   OF   DECREASED   EARNING    CAPACITY. 

In  an  action  by  a  miner  for  damages  for  injuries  it  appeared  from 
the  evidence  that  the  complainant  would  "always  have  a  weak 
arm."  Under  such  evidence  it  was  error  for  a  court  in  its  instruc- 
tions to  assume  a  decrease  in  the  miner's  earning  capacity  as  it 
might  be  that  the  condition  of  the  arm,  weakened  by  the  injury, 
would  not  necessarily  decrease  the  miner's  earning  capacity.  Under 
the  evidence  the  fact  of  the  decrease  in  the  earning  capacity  of  the 
miner  was  left  to  inference  and  argument. 

Texas  &  Pacific  CJoal  Co.  t.  Ervin,  Tex.  Civ.  App.  ,  212  South- 
western 234,  p.  235. 

INJURY    TO    LEG. 

The  loss  of  a  leg  might  in  some  instances  work  less  incapacity  for 
earning  wages  than  an  injury  to  the  leg.  The  schedule  of  the 
Workmen's  Compensation  Act  of  Kansas  allows  for  the  loss  of  a 
leg  jBfty  per  cent  of  the  average  weekly  wages  during  two  hundred 
weeks.  The  act  also  provides  that  in  case  of  partial  disability  not 
covered  by  the  schedule  a  workman  may  receive  during  the  period 
of  partial  disability  not  exceeding  eight  years  sixty  per  cent  of  the 
difference  between  the  amount  he  was  earning  prior  to  the  injury 
and  the  amount  he  may  be  able  to  earn  after  such  injury.  In 
awarding  damages  for  an  injury  to  a  miner's  leg  the  court  may  be 
justified  in  following  the  latter  provision. 

Close  v.  Lucky  OK  Mln.  Co., Kan. ,  182  Pacific  302,  p.  393.    . 

lOXEASE CONSIDERATION— iiUESnON     OP    FACT. 

At  the  time  an  employee  of  a  coal  company  was  engaged  in  un- 
loading a  wagonload  of  coal  at  a  quarry  the  horses  attached  to  the 
wagon  were  frightened  by  the  firing  of  a  blast  nearby  and  started  to 
run  away.  The  employee  in  attempting  to  stop  the  team  was  in- 
jured. Subsequently  the  injured  employee  executed  to  his  em- 
ployer, the  coal  company,  a  release  of  all  damages  for  a  stated  con- 
sideration. The  release  was  a  mere  recital  and  was  not  contractual 
in  a  legal  sense  so  as  to  deprive  the  injured  employee  of  his  right 
to  show  the  actual  consideration  or  the  want  of  consideration  for 
the  signing  of  the  release.    It  therefore  was  a  question  of  fact  to  be 
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determined  by  the  jury  whether  or  not  there  was  any  consideration 
for  the  execution  of  the  release. 

Slinkard  v.  Lamb  Construction  Co.,  Mo.  App.  ,  212  Soathwestern 

61,  p.  63. 

DAMAGES   VOT  EZCESSIVS.    ' 

NOT  EXCESSIVE. 

A  verdict  of  $4,000  does  not  of  itself  raise  an  inference  that  it  was 
influenced  by  passion  or  prejudice  on  the  part  of  the  jury  where  the 
plaintiff,  an  injured  miner,  was  compelled  to  undergo  much  suffering 
and  the  evidence  tended  to  show  permanent  disabilily  affecting  two 
fingers  of  the  right  hand  and  other  disabilities  still  continuing  for 
nearly  two  years  after  the  dale  of  the  accident. 

Duran  v.  YeUow  Aster  Mln.  &  MUL  Co.» OaL  App. ^  181  Padflkr  895, 

p.  897. 


EXPLOSIVES. 

KEOLIOENCE PRESUMPTION     FROM     ACCIDENT. 

Proof  that  a  residence  was  destroyed  by  fire  from  a  natural  gas 
explosion  when  a  drip  pipe  in  the  basement  was  being  cleaned  was 
sufficient  to  justify  a  finding  that  the  presumption  of  negligence  from 
the  happening  of  the  accident  stood  imrebutted. 

wmard  ▼.  VaUey  Gas  &  Fuel  Co., CaL ,  182  Pacific  82,  p.  83. 

ACCESSIBILITY  TO   CHILDREN — ^ATTRACTIVE    NUISANCE. 

The  owner  of  a  quarry  and  rock  crusher  kept  for  use  djmamite, 
fuses,  and  dynamite  caps.  The  quarry  and  crusher  were  upon  the 
rugged  side  of  a  hill  and  the  dynamite,  fuses,  and  caps  were  kept  in 
a  box  some  four  feet  high  with  the  wt>rd  "dangerous"  printed 
thereon.  The  box  containing  the  dynamite  and  caps  was  accessible 
from  a  path  leading  up  the  hill  and  it  was  known  by  the  owner  that 
children  lived  near  and  were  accustomed  to  pass  along  the  path  and 
to  gather  about  the  quarry  and  crusher.  A  boy  six  years  old  held 
the  lid  of  the  box  open  with  a  piece  of  flooring  board  and  another 
boy  12  years  old  reached  into  and  took  out  the  fuses  and  caps,  and 
in  playing  with  the  fuses  and  caps  the  six  year  old  boy  was  injured. 
Under  these  circumstances  the  case  was  not  regarded  as  coming 
within  the  doctrine  of  attractive  nuisance. 

Goehenour  v.  Brown, Kan. ,  180  Pacific  776. 

UNEXPLODED   SHOTS ^LIABILITT. 

A  mine  operator  is  liable  to  a  miner  for  injuries  caused  by  an  un- 
exploded  shot  left  by  a  former  shift  that  was  working  under  an 
employee  to  whom  superintendence  had  been  entrusted. 

Alabama  Fuel  &  Iron  Co.  v.  Smith, Ala. ,  82  Southern  30,  p.  31. 

PROOF  OF  INSPECTION — ADMISSIBILITT  OF  CERTIFICATE. 

Where  oil  was  inspected  in  a  tank  car  it  was  impractical  for  the 
inspector  to  mark  and  brand  and  date  the  package,  but  the  practice 
was  to  furnish  the  data  called  for  by  the  statute  in  the  form  of  a  cer- 
tificate and  deliver  the  same  to  the  owner  and  proposed  seller.    In  an 
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action  against  a  seller  of  oil  for  damages  for  personal  injuries  caused 
by  an  explosion  the  certificate  of  the  oil  inspector  was  competent 
evidence  as  the  seller  presumptively  had  a  right  to  act  upon  the 
certificate  furnished  him  by  the  inspector. 

Way  V.  S.  Lu  CJolllns  OU  CJo., Iowa ,  ITS  Northwestern  20,  p.  22. 

NEOUGEKCB — DEPOSIITNG  HOT  ASHES  NEAR  STORED  NITROGLYCERIN. 

A  manufacturer  of  nitroglycerin  and  other  high  explosives  may  be 
guilty  of  negligence  in  removing  fire,  hot  ashes  and  coals  from  its 
boiler  and  placing  them  near  the  inflammable  materia]  of  its  boiler 
house  and  by  reason  thereof  the  boiler  house  became  ignited  and 
caused  the  stored  nitroglycerin  and  other  explosives  to  explode  to 
the  injury  of  a  person  working  nearby  and  who  was  himself  without 
fault 

American  Glycerin  Co.  v.  Hill,  255  Federal  841. 

CONTRACT  TOR  PURCHASE  OP  CAPS — DEUVERT — STATUTE  OP  FRAUDS. 

A  mine  operator  by  its  agent  entered  into  a  contract  to  purchase 
mining  caps.  On  the  delivery  of  the  caps  the  mine  operator  himself 
refused  to  accept  them  but  afterwards  agreed  to  receive  the  caps  upon 
an  allowance  of  a  certain  per  cent  for  culms.  The  modification  of 
the  contract  and  the  acceptance  of  the  caps  as  delivered  was  sufficient 
to  take  the  original  contract  of  purchase  out  of  the  statute  of  frauds. 

Chamberlain  v.  W.  J.  Thompson  &  Co., Mo.  App. ,  213  Southwestern 

946,  p.  407. 

STORING  OILS — NUISANCE. 

It  is  both  a  public  and  a  private  nuisance  for  an  oil  company  to 
store  oil,  gasoline,  kerosene,  and  other  high  explosives  in  warehouses 
and  storage  tanks  in  a  thickly  settled  portion  of  a  city. 

McGuffey  v.  Pierce-Fordyce  OU  Association,  Tex.  Civ.  App.  ,  211 

Southwestern  335,  p.  337. 

Sa'm!  of  gasoline  for  coal  OIL — ^DUTT  TO  PUBLIC. 

It  is  the  duty  of  a  seller  of  gasoline  and  coal  oil  who  knows  the 
danger  to  the  health  and  life  incident  to  the  attempted  use  of  gaso- 
line, or  any  other  highly  explosive  substance  similar  to  gasoline  for 
illuminating  purposes,  not  to  sell  the  same  as  coal  oil  suitable  for 
illuminating  purposes.  This  duty  the  seller  owes  not  only  to  his 
buyer,  but  knowing  it  is  purchased  for  resale  he  owes  the  same  duty 
to  all  who  have  occasion  to  purchase  some  of  the  substance. 

Cohn  V.  Saenz, Tex.  Civ.  App. ,  211  Southwestern  492,  p.  494. 
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WHOLE8AIJSR   OF  OILS — ^DUTT  AND  LIABILITT. 

A  dealer  in  coal  oil  who  sells  to  another  with  knowledge  that  the 
purchaser  is  buying  the  oil  for  resale  at  retail  owes  a  duty  to  the 
purchaser  and  to  the  public  to  sell  and  deliver  to  the  purchaser  coal 
oil,  and  it  was  his  duty  not  to  deliver  in  lieu  of  coal  oil  a  substitute 
exceedingly  dangerous  when  used  for  purposes  for  which  coal  oil 
is  commonly  used.  The  law  imposes  upon  every  one  the  duty  to 
avoid  acts  which  are  in  their  nature  dangerous  to  the  lives  and  health 
of  others.  This  doctrine  is  applied  in  behalf  of  persons  who  have  no 
contractual  relation  with  the  original  dealer  or  manufacturer. 

Cohn  V.  Saenz,  - —  Tex.  Car.  App. ,  211  Southwestern  492,  p.  494, 


INTERSTATE  COMMEBCE. 
ukaksfobtatidn  of  natural  qas. 

The  trapsgprtation  of  natural  gas  from  one  State  to  another  is 
interstate  commerce. 

West  Virginia  &  Maryland  Gas  Co.  v.  Towers, Md. ^  106  Atlantic 

265,  p.  267. 
See  West  v.  Kansas  Natural  Gas.  Co.,  221  U.  S.  229, 85  L.  R.  A.  (N.  S.)  1198. 

KATUBAL   OAS — TBANSPOBTATION   THBOUGH     PIPES — DELIVEST    TO     C»K- 
SUMEBS — ORIGINAL  PACEAGE — STATE  BEGX7IATI0NS. 

Natural  gas  was  imported  from  West  Virginia  into  Maryland 
through  what  is  termed  a  high-pressure  line.  Before  being  delivered 
to  consumers  the  pressure  was  by  means  of  a  regulator  reduced 
when  it  reached  the  gates  of  a  community  where  it  was  to  be  dis- 
tributed to  the  consumers,  and  it  was  then  carried  through  the  com- 
munity in  low-pressure  mains  with  which  the  service  lines  connected. 
The  pressure  was  again  reduced  at  various  stations  before  it  entered 
the  low-pressure  mains  with  which  the  service  lines  were  connected. 
The  pressure  was  reduced  because  the  pressure  in  the  main  pipe  was 
too  high  for  service  to  consumers,  and  by  the  reduction  of  the  pres- 
sure it  was  separated  from  the  other  gas  in  the  main  pipe  and 
forced  into  the  intermediate  lines ;  from  thence  it  could  not  return  to 
the  main  line  but  remained  in  such  intermediate  lines  to  be  consumed 
as  needed.  Whether  the  gas  was  separated  from  the  general  bulk 
of  gas  and  confined  in  the  intermediate  pipe  lines,  where  it  could 
not  return  to  the  main  pipe  line  and  where  it  must  remain  until 
consumed,  or  whether  it  was  so  separated  and  stored  in  tanks  await- 
ing consumption,  the  effect  is  the  same  in  determining  the  question 
whether  the  original  package  had  been  broken  and  the  gas  mixed 
with  the  common  mass  of  property  in  the  State  of  Maryland.  The 
fact  that  there  was  a  constant  movement  of  the  molecules  of  the 
gas  because  of  the  peculiar  nature  of  the  property  does  not  affect 
the  determination  of  the  question.  The  gas  before  reaching  the 
consumer  passed  through  pipes  laid  in  the  streets,  which  was 
done  under  rights  acquired  from  local  authorities  and  also  through 
pipes  belonging  to  the  owner  of  the  premises  upon  which  the  gas 
wag  consumed.  Tliese  facts  aid  in  characterizing  the  transaction  as 
being  of  a  local  and  not  of  a  national  nature.    When  the  gas  was 
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separated  from  the  bulk  of  gas  in  the  high-pressure  line  and  forced 
into  the  intermediate  or  low-pressure  lines  and  then  into  the  pipes 
of  the  individual  consumers,  where  it  could  not  return  to  the  main 
line,  but  remained  until  it  was  used,  it  was  such  a  breaking  of  the 
original  package  as  to  remove  it  from  interstate  commerce  and  to 
make  it  subject  to  State  legislation  and  a  subject  of  regulation  by 
the  public  service  commission  of  Maryland. 

West  Virginia  &  Maryland  Gas  Co.  r.  Towers, '  Md. ,  IOC  Atlantic  265, 

p.  268. 
See  State  v.  Flannelly,  96  Kan.  372, 152  Pacific  22. 

Pennsylyanla  Gas  Co.,  In  re,  184  App.  Div.  556, 1T2  New  York  Snpp.  1028. 
Landon  y.  Public  UtlUtles  Comm.  of  Kansas,  242  Federal  658. 

KAXUBAIi   GAS — ^'^  ORIGINAL   PACKAGE*' — APPUCATION. 

By  the  term  "  original  package  "  as  used  in  interstate  commerce 
it  is  not  intended  to  limit  the  articles  to  those  that  are  capable  of 
being  put  in  the  form  of  a  package  in  the  generally  accepted  mean- 
ing of  the  word,  but  it  may  apply  to  other  articles  incapable  of  as- 
suming the  form  of  a  package  by  reason  of  their  physical  prop- 
erties. The  term  is  properly  applied  to  natural  gas  transported  by 
pipe  lines. 

West  Virginia  &  Maryland  Gas  CJo.  v.  Towers, Md. ,  106  Atlantic  265, 

p.  268. 
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THE  MANUFACTURE  OF  SULPHURIC  ACID  IN  THE  UNITED 

STATES. 


By  A.  E.  Wells  and  D.  E.  Fogg. 


INTRODUCTORY  STATEMENT. 

When  the  United  States  entered  the  World  War  governmental 
agencies  found  little  definite  knowledge  available  as  to  the  exact  ca- 
pacity of  each  sulphuric  acid  plant  in  the  United  States  to  manufac- 
ture acid  under  the  stress  of  a  great  emergency.  It  is  true  that  on 
account  of  the  demand  for  acid  for  the  manufacture  of  munitions 
for  the  Allies,  prior  to  the  entrance  of  this  country  into  the  war,  most 
of  the  acid  plants  near  industrial  centers  in  the  Eastern  and  North- 
em  States  were  running  at  or  nearly  their  maximum  capacity,  but, 
for  various  reasons,  many  plants  in  these  States  and  plants  in  other 
districts  were  not. 

For  a  number  of  years  statistics  as  to  the  production  of  acid  by  the 
plants  of  the  country  were  compiled  by  the  United  States  Geological 
Survey,  but  obviously  such  figures  did  not  give  information  as  to 
the  maximum  capacities  that  might  be  available  for  meeting  the 
heavy  war  requirements,  or  as  to  the  steps  that  would  have  to  be  taken 
to  bring  these  capacities  into  use. 

During  the  summer  and  early  fall  of  1917  various  attempts  were 
made  to  obtain  the  desired  information,  but  no  satisfactory  or  com- 
plete data  were  obtained.  Late  in  1917,  under  the  authority  granted 
to  the  Bureau  of  Mines  by  the  explosives  act,  the  Director  of  the 
Bureau  of  Mines  directed  A.  E.  Wells,  metallurgist  of  the  bureau,  to 
make  a  complete  survey  of  the  situation.  Mr.  Wells  personally  con- 
ferred with  officials  of  the  acid  companies  and  visited  most  of  the 
acid  plants  in  the  North  that  are  east  of  the  Mississippi  River.  The 
information  obtained  through  this  personal  sur\^ey,  together  with 
that  obtained  through  the  ready  cooperation  of  the  subcommittee  on 
acids,  and  the  subcommittee  on  fertilizers  of  the  Committee  on  Chem- 
icals of  the  Council  of  National  Defense,  enabled  the  preparation  of 
a  report  containing  the  desired  data  concerning  the  sulphuric  acid 
industry.  This  report  was  made  immediately  available  to  the  War 
Industries  Board  and  to  those  offices  in  the  War  and  Navy  Depart- 
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ments  that  were  most  directly  concerned  in  planning  the  explosives 
program  and  in  obtaining  the  necessary  supplies  to  produce  the 
explosives. 

Beginning  with  this  survey  and  report,  the  sulphuric  acid  section 
of  the  war  minerals  investigations  of  the  Bureau  of  Mines  took  an 
active  part  in  all  matters  pertaining  to  the  sulphuric  add  industry 
during  the  remainder  of  the  war.  Mr.  Wells,  the  chipf  of  the  sec- 
tion, was  appointed  an  associate  chief  of  the  sulphur,  pyrite,  and 
sulphuric  acid  sections  of  the  War  Industries  Board.  Also,  by  this 
direct  contact  with  the  War  Industries  Board,  the  data  obtained 
by  Messrs.  R.  R.  Homor,  H.  A.  Buehler,  and  O.  Lindstrom,  who 
were  in  charge,  for  the  bureau,  of  the  investigations  concerning  the 
supplies  of  pyrite  and  sulphur,  were  constantly  made  available  to 
all  interested  Government  agencies.  D.  E.  Fogg,  of  New  York  City, 
was  appointed  chemical  engineer  to  the  sulphuric  acid  section  to 
make  special  investigations  relating  to  the  acid  industry,  especially 
the  possible  utilization,  in  an  emergency,  of  those  sources  of  raw 
material  not  then  being  used.  Mr.  E.  E.  Corbett,  of  Brooklyn,  N.  Y., 
was  appointed  chemical  engineer  to  make  investigations  concerned 
primarily  with  the  conservation  of  acid.  Direct  and  intimate  con- 
tact with  the  industry  was  had  through  the  close  cooperation  with 
the  committee  on  acids  of  the  Chemical  Alliance,  this  committee 
during  the  greater  part  of  1918  occupying  rooms  with  the  acid  sec- 
tion of  the  bureau. 

With  the  ending  of  the  war  and  the  close  of  the  active  work  of 
the  acid  section  of  the  bureau,  the  suggestion  was  made  by  many  in- 
terested parties  that  a  bulletin  be  prepared  giving  some  of  the  fun 
damental  and  most  important  facts  regarding  the  sulphuric  add 
industry,  including  a  discussion  of  the  technical  features  of  the 
manufacture  of  acid.  During  the  war  the  bureau  received  a  vast 
number  of  inquiries  in  regard  to  various  phases  of  the.  industry,  and 
this  fact  also  made  such  a  bulletin  seem  desirable. 

Therefore,  the  present  bulletin  was  prepared  to  cover  the  main 
facts  in  regard  to  the  industry  in  this  country,  including  a  discus- 
sion of  the  supplies  of  sulphur-bearing  raw  materials,  the  situation 
of  the  acid  plants,  the  principal  points  in  regard  to  manufacturing 
processes,  and  the  uses  of  the  acid.  No  attempt  has  been  made  to 
discuss  at  length  the  manufacturing  processes,  as  details  differ  more 
or  less  at  the  different  plants  and  in  general  are  carefully  guarded 
by  the  acid  companies.  A  great  deal  of  the  data  given  in  this  bulle- 
tin may  be  found  in  various  publications,  but  this  is  the  first  publi- 
cation in  which  such  data  have  been  assembled  and  made  readily 
available.  Most  of  the  data  were  obtained  directly  from  observation 
and  from  cooperating  acid  companies  or  from  individuals  who  had 
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GENERAL  REVIEW  OF  THE  SULPHURIC  ACID  IN- 
DUSTRY. 

Sulphuric  acid  is  one  of  the  most  important  of  all  chemicals,  not 
only  because  of  the  large  quantities  manufactured,  but  also  because 
of  the  wide  use  of  the  acid  in  many  different  industrial  works.  Sul- 
phuric acid  is  to  the  chemical  industry  what  iron  is  to  metallurg}\ 
The  general  public,  however,  does  not  realize  this  fact,  for  sulphuric 
acid  does  not  appear  in  the  finished  product  as  does  iron  or  steel, 
but  is  only  an  intermediate  raw  material,  or  is  only  a  means  to  an 
end.  It  is  essential  in  many  industries,  such  for  example,  as  in 
the  manufacture  of  phosphate  fertilizers,  explosives,  dyes,  petroleum 
products,  of  various  acids  other  than  sulphuric,  of  ammonium  sul- 
phate, aluminum  sulphate,  and  innumerable  other  chemical  and 
metallurgical  products.  In  recent  years  in  the  United  States,  espe- 
cially in  the  East,  the  demand  for  sulphuric  acid  for  chemical  and 
metallurgical  industries  has  been  an  accurate  and  sensitive  barometer 
of  the  general  business  conditions.  This  demand  for  acid  responds 
much  more  quickly  to  a  general  slump  or  boom  in  the  industrial 
world  than  does  the  demand  for  iron  and  steel. 

The  basis  for  the  commercial  manufacture  of  sulphuric  acid  in 
this  country  is  the  conversion  of  sulphur  dioxide  (SO2)  to  sulphur 
trioxide  (SO3)  and  the  uniting  of  sulphur  trioxide  with  water 
(H2O)  to  form  the  acid  (H,S04).  The  sulphur  dioxide  may  be 
formed  by  burning  brimstone,  or  by  'burning  iron  pyrites,  and  various 
other  metallic  sulphides.  The  reactions  involved  in  the  manufac- 
ture of  the  acid  are  brought  about  by  two  processes — ^the  chamber 
process  and  the  contact  process,  both  of  which  will  be  generaUy  dis- 
cussed in  the  following  pages. 

HOHENCLATXTBE  OF  STTLPHXTBIC  ACID. 

As  the  specific  gravity  of  sulphuric  acid  can  be  determined  more 

easily  than  the  strength,  acid  weaker  than  93.19  per  cent  H2SO4  is 

nearly  always  spoken  of  and  sold  as  being  of  so  many  degrees  Baume, 

the  Baume  hydrometer  being  the  instrument  generally  used  for  de- 
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termining  the  specific  gravity.  The  following  is  a  list  of  the  princi- 
pal commercial  strengths  of  acid,  showing  the  vahies  in  Baiime 
degrees  and  their  H2SO4  equivalents  as  agreed  to  by  the  Manufac- 
turing Chemists  Association  in  1882: 

Degrees  Baum^'.  Per  cent  HtSO^. 

50 .* 62. 18 

60 77.  67 

66  (oil  of  vitriol) 93.19 

Acids  between  93.19  per  cent  HjSO^  and  100  per  cent  H2SO4  are 
spoken  of  as  so  many  per  cent  sulphuric  acid,  100  per  cent  being 
commonly  called  nionohydrate. 

SO3  dissolves  in  the  monohydrate,  giving  fuming  acid  or  "  oleum." 
There  are  three  ways  of  stating  the  strength  of  fuming  acid:  (1) 
The  percentage  of  free  (dissolved)  SO3;  (2)  the  percentage  of  total 
SO3 ;  (3)  the  equivalent  percentage  of  100  per  cent  H^SO^ — that  is, 
the  percentage  of  100  per  cent  H2SO4  the  fuming  acid  would  make  if 
sufficient  water  were  added  to  combine  with  all  the  free  SO3.  For 
example:  Twenty  per  cent  "oleum"  would  contain  20  per  cent  free 
SO3  and  80  per  cent  actual  H2SO4,  or  would  contain  85.3  per  cent 
SO3,  and  if  sufficient  water  were  added  to  combine  ifvith  all  the  free 
SO3  the  oleum  would  make  104.49  per  cent  of  H2SO4. 

There  are  a  number  of  books  giving  formulas  and  tables  for  use  in 
sulphuric  acid  calculations,  and  data  on  the  physical  properties  of 
sulphuric  acid.  One  of  the  most  recent  handbooks  with  such  data 
is  that  prepared  by  Sullivan.*  As  such  complete  tables  and  calcula- 
tions are  already  available  in  the  literature  few  of  these  data  will  be 
duplicated  in  this  bulletin.  However,  the  following  conversion  fac- 
tors are  given  here  for  the  convenience  of  the  reader,  who  may  not 
have  conversion  tables  at  hand : 

1.  Fifty-degree  B.  acid  ("chamber  acid")  contains  50.76  per 
cent  SO3  or  62.18  per  cent  H2SO4.  A  stated  weight  of  50°  B.  acid 
multiplied  by  0.8  gives  the  equivalent  weight  of  60°  acid,  or  multi- 
plied by  the  fraction  f  gives  the  equivalent  weight  of  66°  acid. 

2.  Sixty-degree  B.  acid  contains  63.41  per  cent  SO3  or  77.67  per 
cent  H2SO4.  A  stated  weight  of  60°  acid  multiplied  by  1.25  gives 
the  equivalent  weight  of  50°  acid,  or,  multiplied  by  the  fraction  f, 
gives  the  equivalent  weight  of  66°  acid. 

3.  Sixty-six  degree  B.  acid  ("oil  of  vitriol ")  contains  76  per  cent 
SO3  or  93.18  per  cent  H2SO4.  A  stated  weight  of  66°  acid  multi- 
plied by  1.2  gives  the  equivalent  weight  of  60°  acid,  and  multiplied 
by  1.5  gives  the  equivalent  weight  of  50°  acid. 

•  Sullivan,  T.  J.,  Sulphuric  Acid  Handbook,  1918,  239  pp. 
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OBOWTH  OF  THE  SITLPHTTBIC-ACIS  INDTTSTKT  IN  THE  UHTED 

STATES. 

P&ODUGTION  DU&ING  THE  PEBIOD  1865  TO  1914. 

Notwithstanding  the  extraordinary  consumption  due  to  the  de- 
mands of  the  Civil  War  the  production  of  sulphuric  acid  in  this 
country  in  1865  was  only  40,000  tons.* 

The  production  of  acid  increased  gradually  and  steadily  between 
1865  and  1890,  as  shown  by  the  following  figures :  ^ 

Chrotoih  in  production  of  sulphuric  add  in  United  States^  1865-1890. 

Year.  Prodiiction  as  50*  B.  add  (tons). 

1865 60, 000 

1870 105,000 

1875 150, 000 

1880 425,  000 

1885 600,000 

1890 765, 000 

In  the  period  1890  to  1905  many  new  plants  were  put  into  opera- 
tion. In  fact,  in  1900  and  1901  alone  the  capacity  was  increased  by 
37*new  plants,  making  an  additional  capacity  of  between  1,200  and 
1,300  tons  per  day.  By  1900  the  production  was  approximately 
1,600,000  tons,  and  by  1905  the  production  was  considerably  over 
2,000,000  tons  annually. 

The  production  increased  rapidly  during  the  next  four  or  five 
years,  and  by  1909  (according  to  the  census  report)  had  increased 
to  2,750,000  tons,  with  a  total  market  value  of  $15,174,886. 

Beginning  with  the  year  1911  the  United  States  Geological  Survey 
compiled  production  statistics.    The  figures  are  given  below: 

Quantity  and  value  of  sulphuric  <ioid  produced  in  United  States,  IBll-lBlS. 


Year. 


1911. 

1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 


Total  pro- 
duction as 
50"  B.  acid,  a 


2»  700, 000 
2,950,000 
3,575,000 
3,800,000 
4,170,000 
6,300,000 
7,200,000 
k 7, 450, 000 


Total  valoe. 


$17,368,872 
18,338,019 
22,684,526 
24,479,927 
32,667,051 
73,514,126 
87,540,181 
(•) 


•  These  toniMees  are  not  exnct,  1)ecaa9e  there  was  some  doabt  as  to  the  exact  streogth  of  certain  small 
quantities  of  high-stren)?th  acid,  but  are  undoubtedly  within  one-half  per  cent  of  the  actual  tonnages, 
b  From  the  records  of  War  Inoustrles  Board. 
c  Not  determined. 

The  growth  of  the  acid  industry  during  the  year  prior  to  1914  was 
due  very  largely  to  the  growth  of  the  fertilizer  business  in  the 

•  Adams,  W.  H..  Pyrites  as  a  material  for  the  manufacture  of  sulphuric  acid :  Jovr. 
Anal,  and  App.  Chem.,  vol.  5,  Nov.,  1891,  pp.  601-615,  Dec.,  1891,  661-670:  70l.  6, 
Jan..  1892.  pp.  9-23 ;  Feb.,  1892,  pp.  78-82 ;  Mar.,  1892,  pp.  142-150.  Production  statls- 
tlCB.  pp.  605,  608. 

^Census  of  Manufacturers,  Class  lA — Sulphuric,  nitric,  and  mixed  adds:  Bull.  92, 
Bureau  of  tho  Census,  1908,  pp.  15-24. 
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South,  and  to  the  increased  amount  of  oil  refining  in  the  East  and 
North.  Ingalls.^  estimated  that  of  the  approximately  1,600,000  tons 
of  acid  (50°  B.  basis)  made  in  1900,  800,000  tons,  or  nearly  50  per 
cent,  was  used  in  fertilizers,  and  320,000  tons,  or  20  per  cent,  was  used 
in  oil  refining,  the  remainder,  480,000  tons,  being  used  for  pickling 
steel  and  for  manufacturing  other  acids  and  chemical  products. 
The  consumption  of  nearly  500,000  tons  for  steel  pickling  and 
chemical  manufacture  indicates  the  rapid  growth  of  these  indus- 
tries in  the  last  decade  of  the  nineteenth  century. 

By  1914  the  production  was  more  than  3,500,000  tons,  and  of  this 
amount  approximately  2,200,000  tons  was  being  used  in  the  manu- 
facture of  superphosphate.  No  data  are  available  as  to  the  disposi- 
tion of  the  remainder  of  this  acid  to  the  other  industries  at  that  time, 
but  it  is  estimated  that  the  petroleimi  industries  required  about  500,- 
000  tons,  the  iron,  steel,  and  coke  industries  about  300,000,  domestic 
explosives  about  200,000,  and  other  chemical  industries  300,000  tons. 

P&ODUCTION  F&OM   1914  TO  1917. 

During  the  last  half  of  1914  the  acid  industry  in  the  East  was 
obliged  to  curtail  production,  owing  to  the  general  upset  of  condi- 
tions in  the  industries  caused  by  the  outbreak  of  the  war.    Late  in 

1914  and  early  in  1915,  however,  the  Allies  began  to  place  heavy  con- 
tracts for  manufactured  products  and  munitions,  and  the  demand 
for  sulphuric  acid  rose  by  leaps  and  bounds.  Practically  every  plant 
in  the  East  ran  at  maximum  capacity  during  the  period  from  early 

1915  to  the  time  of  the  signing  of  the  armistice  in  1918.  During 
1915,  1916,  and  1917  many  new  plants  were  built  by  private  con- 
cerns, principally  by  those  concerns  engaged  in  the  manufacture  of 
munitions.  The  production  rose  rapidly  as  shown  by  the  preced- 
ing table.  As  the  increased  demand  was  primarily  for  high-strength 
acid,  many  of  the  new  plants  were  for  the  manufacture  of  acid  by 
the  contact  process.  Much  of  the  66°  B,  acid  required  was  obtained 
by  the  concentration  of  chamber  acid,  new  concentrating  apparatus 
being  installed  at  various  chamber  plants.  The  increase  in  the  pro- 
duction of  66°  or  higher  strength  acid  is  shown  below : 

Production  of  66^*  B.  and  higher-strength  acid,  expressed  as  tons  of  100  per 

cent  acid. 


Voar, 


1913 
1914 
1916 
1916 
1917 
1918 


Ton". 


810,  ono 

720,000 
1,160,000 
1,930,000 
2,100.000 
2,400.000 


•  Ingalls,  W.  R.,  Production  and  consumption  of  sulphuric  acid  In  the  United  States : 
Mineral  Industry,  1906.  vol.  16,  p.  705. 
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THE  INDUSTBY  IN  1918. 

In  the  late  summer  and  early  fall  of  1917,  when  it  became  evident 
that  it  would  be  necessary  to  supply  munitions  to  possibly  several 
millions  of  United  States  troops  in  France,  the  matter  of  obtaining  an 
adequate  supply  of  sulphuric  acid  for  the  production  of  explosives 
became  of  even  greater  importance.  It  was  necessary  for  the  gov- 
ernmental agencies,  especially  the  War  Industries  Board,  to  know 
the  exact  manufacturing  capacity  of  the  country  and  which  plants 
were  being  operated  to  capacity.  This  information  was  to  a  limited 
extent  obtained  through  the  efforts  of  the  subcommittee  on  acids, 
and  the  subcommittee  on  fertilizers  of  the  Committee  on  Chwnicals, 
Council  of  National  Defense.  The  greater  part  of  the  data,  however, 
was  obtained  by  a  survey,  made  late  in  1917,  by  the  Bureau  of  Mines. 

As  a  result  of  this  survey  the  rate  of  production  of  acid  during  the 
last  quarter  of  1917  was  determined  to  be  approximately  390,000  tons 
per  month  (basis  100  per  cent  H2SO4),  or  approximately  7,500,000 
tons  per  year  (basis  50°  B.).  In  order  to  obtain  this  production 
practically  all  acid  plants  were  being  operated  at  maximum  capacity. 

At  several  of  the  zinc  smelters  where  acid'  was  being  made  as  a 
by-product  in  the  roasting  of  zinc  ores,  brimstone  was  being  used  to 
supplement  the  sulphur  in  the  ore,  but  at  most  of  the  zinc  plants  this 
was  not  being  done  because  of  the  peculiar  conditions  of  the  contracts 
under  which  the  acid  was  sold.  As  the  urgent  need  for  more  acid 
became  apparent,  late  in  1917,  these  contracts  were  altered.  From 
January  1,  1917,  to  November  11,  1918,  at  practically  all  the  zinc 
plants  brimstone  was  used  to  supplement  the  zinc  ore,  and  every 
effort  was  made  to  operate  the  chamber  and  contact  plants  to  the 
utmost  capacity.  The  total  acid  manufacturing  capacity  on  Januaiy 
1,  1918,  with  the  use  of  brimstone  to  supplement  ores  at  the  zinc 
plants,  was  estimated  to  be  about  427,000  tons  per  month  (basis  100 
per  cent  H^SOJ,  or  8,200,000  tons  per  year  (basis  50°  B.).  Of  this 
total  capacity,  29  per  cent  was  at  contact  plants  and  71  per  cent  was 
at  chamber  plants.  The  total  capacity  for  the  manufacture  of  66° 
acid — ^that  is,  the  capacity  of  the  contact  plants  plus  the  capacity  of 
the  plants  for  concentrating  weaker  acid  by  heat — ^was  about  226,000 
tons  per  month. 

Later  in  1917  it  became  evident  that  the  above  capacity  would  not 
be  adequate  to  meet  the  explosives  program,  with  the  contemplated 
enormous  increase  in  the  production  of  smokeless  powder  and  high 
explosives.  As  private  concerns  were  not  prepared  to  build  enough 
additional  plants  to  supply  the  necessary  acid,  the  War  and  Navy 
Departments  undertook  the  construction  of  Government-owned 
plants.    During  the  first  nine  months  of  1918  additions  were  made 
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to  the  plants  of  several  explosives  companies,  and  of  other  smaller 
producers,  also  the  Government  built  acid  plants  at  a  number  of 
points,  so  that  on  November  11,  the  date  of  the  signing  of  the  armis- 
tice, the  total  actual  manufacturing  capacity  of  the  country  had 
been  increased  to  501,000  tons  per  month  (basis  100  per  cent  H2SO4), 
or  9,600,000  tons  per  year  (basis  50^  B). 

The  Government  acid  plants  comprised  55,000  tons  (basis  100  per 
cent  H,S04)  of  this  capacity;  the  plants  of  the  explosives  manu- 
facturers comprised  58,000  tons,  and  the  remainder,  888,000  tons, 
was  the  capacity  of  the  plants  owned  by  the  commercial  manufac- 
turers of  fertilizers,  chemicals,  and  metallurgical  by-products.  Of 
this  total  capacity,  40  per  cent  was  at  contact  acid  plants  and  60  per 
cent  at  chamber  plants. 

In  addition  to  the  above,  at  the  time  of  the  signing  of  the  ar- 
mistice there  was  under  construction  plants  which  would  have  had  a 
capacity  of  about  37,000  tons  per  month  (basis  100  per  cent  H2SO4). 
These  plants  were  in  all  stages  of  construction,  from  the  point  of 
just  being  started  to  approximate  completion.  Work  on  these  plants 
was  immediately  discontinued  and  they  are  not  included  in  the  fol- 
lowing discussions. 

ZONAIi  DISTRIBTrnON. 

In  order  to  show  in  more  detail  the  manufacturing  capacity  in  dif- 
ferent sections  of  the  country,  the  acid  plants  have  been  segregated 
into  six  zones,  shown  on  the  accompanying  map  (fig.  1),  as  follows: 

Zone  i. — ^Includes  all  of  New  England,  the  New  York  City,  Phila- 
delphia, and  Baltimore  districts,  and  also  all  of  Virginia. 

Zorie  2. — ^Includes  all  of  the  State  of  New  York  outside  of  a  radius 
of  50  miles  of  New  York  City,  all  of  Pennsylvania  except  the  ex- 
treme eastern  part — ^that  is,  outside  of  a  zone,  say,  50  miles  west  from 
the  Delaware  River — ^West  Virginia,  Ohio,  eastern  Kentucky,  and 
lower  Michigan. 

ZoTie  5. — Includes  western  Kentucky  and  western  Michigan,  all 
of  Indiana,  Illinois,  Missouri,  Wisconsin,  Iowa,  and  Minnesota.  In 
this  district,  of  course,  the  acid  plants  are  principally  at  the  zinc 
plants  in  Illinois  and  in  the  Chicago  district.  The  plant  at  Argen- 
tine, Kans.,  is  included  in  this  zone. 

ZoThe  4- — ^Includes  all  the  South — that  is,  south  of  the  southern 
boundaries  of  North  Carolina,  Tennessee,  and  Arkansas  and  east  of 
Oklahoma  and  the  Sabine  River,  Texas. 

Zone  5. — Includes  all  the  territory  between  zones  3  and  4  and  the 
Pacific  Coast  States,  which  comprise  zone  6. 

Zone  6. — Includes  the  Pacific  Coast  States. 

147055*— 20 2 
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Althoagh  the  boundaries  of  these  zones  were  rather  aiiittranly 
chosen,  the7  are  to  a  considerable  degree  logica]  divisions.  In  zones 
1  and  2  the  acid  is  manufactured  for  a  wide  variety  of  purposes. 


as  these  zones  cover  primarily  the  largest  manufacturing  centers  of 
the  country.  In  zone  3  the  production  is  essentially  a  by-produrt 
from  zinc-smelting  operations,  although  some  acid  is  made  by  com- 
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mercial  concerns  in  Chicago  and  St.  Louis.  The  production  in 
zone  4  is  essential!}^  for  the  fertilizer  industry.  That  of  zone  6  is 
essentially  for  the  oil  refining  and  explosives  manufacturing  indus- 
tries of  California,  although  some  of  the  weak  acid  is  used  for 
fertilizers.  These  features  will  be  shown  in  more  detail  later,  as 
the  uses  of  the  sulphuric  acid  are  discussed. 

The  capacities  in  these  several  zones  in  November,  1918,  are  given 
below: 

Sulpfuirio  add  manufaeturinff  capacities. 


Zone. 

Total  capacity. 

Percent- 
age of 
total  acid 
capacity. 

Tonsiwr 
month,  ex- 
pressed as 
lOOper  cent 
Hfeo*. 

Toils  per 
year,  ex- 
pressed as 
50*  B.  acid. 

I 

191,000 
85,300 
05.200 

114,000 
23,350 
22,150 

3,A65,000 
1,830,000 
1,?00,000 
2,190,000 
448.000 
425,000 

38.0 
17.4 
1S.0 
22.0 
4.6 
4.4 

2 

3 

4 

5 

a 

Total 

501,000 

0,618,000 

100.0 

The  contact  acid  capacity  was  distributed  as  follows: 

Capacities  of  contact  acid  plants. 


Zone. 


1 , 

2 , 

3 , 

4 

5 

6 

Total 


Capacity,  tons 

per  month,  as 

100  per  cent 

H«S04. 


82,440 
36,700 
27,100 
30,000 
5,300 
18,850 


200,390 


I*eroenta{»p 
01  total 
contact 

capacity. 


41.2 
18.3 
13  5 
15.0 
2.6 
0.4 


100.0 


The  chamber  capacity  was  distributed  as  follows : 

Capacity  of  chamber  plants. 


1. 

2. 
3. 
4. 
5. 
6. 


Zone. 


Tons 

per  month, 

expressed  as 

60*  B.  acid. 


Total. 


175,000 
77,200 
61,000 

134,500 

28,800 

5,300 

481,800 


Percentage 
of  total. 


36.4 
16.0 
12.6 
27.9 
6.0 
1.1 

100.0 
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The  total  capacity  was  divided  between  (1)  Government  plants, 
(2)  plants  owned  by  munitions  explosives  companies,  and  (3)  com- 
mercial, fertilizer,  and  by-product  acid  plants  in  the  second  zone, 
as  follows: 

Acid'tnanufacturing  capacity  by  types  of  otvnersMp, 

lToos  Per  month  expressed  as  100  per  cent  HsSO«. 


Zono. 

At 

goverDmont 

plants. 

At 

explosives 

companies 

plants. 

Atoom- 
merdal- 
add  manu- 
facturers' 
plants. 

1 

3,800 
21,200 

40,800 

146,400 
64,200 
56,000 
84,000 
22,600 
14,800 

2 

3 

0,200 

4 

30,000 

5 

660 
7,850 

6 

Total 

55,000 

58,030 

338,000 

The  actual  production  of  acid  during  the  year  1918  was  4,650,000 
tons  on  the  basis  100  per  cent  HjSO^,  or  7,450,000  tons  on  the  basis 
50°  B.  In  October  the  rate  of  production  had  increased  to  430,000 
tons  per  month  (basis  100  per  cent  HjSO^),  or  8,250,000  tons  per 
year  (basis  50°  B.).  The  production  of  high-strength  acid — that  is, 
66°  acid  or  higher— was  2,430,000  tons  (basis  100  per  cent  HaSO^). 
In  October  the  rate  of  production  was  230,000  tons  per  month,  or 
2,760,000  tons  per  year  (basis  100  per  cent  H2SO4).  During  1918 
the  average  rate  of  production  of  the  plants  was  not  greater  than 
90  per  cent  of  the  rated  capacities,  although  many  plants  were 
actually  operating  at  above  their  rated  capacities.  Adverse  fuel, 
labor,  and  transportation  conditions  during  the  greater  part  of  the 
year  tended  to  reduce  production  at  many  plants  in  the  East  and 
North. 

IJST  OF  PLANTS. 

The  plants  in  the  different  zones  are  listed  in  the  following  table: 
List  of  sulphuric  acid  plants  in  United  States^  Jan.  i,  1919. 

DIBTBIOT  1. 


Company. 

Locality  o(  plant. 

Character  of  plant. 

Town. 

State. 

NauKntuck  Chemical  Co '. 

Naui^tiick 

Water  bury 

Connecticnt 

do 

Chamber. 

Franklin  Kalbfleisch  Torporation 

Do. 

General  Chemical  Co 

Claymont 

Baltimore 

....  -do ... 

Delaware 

Contact . 

American  ARricultural  Chemical  Co 

Maryland 

Chamber  (3  plants). 

Baugh  Chemical  Co 

.do 

Chamber 

Standard  Acid  Works 

do 

do 

Do. 

F.  S.  Royster  Guano  Co , do 

.....  do.  ...•......_. 

Do. 

Virginia-Carolina  Chemical  Co 

do 

•  «  •  •  «  U.w«  ••••«•••■■•• 

Do. 
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List  of  stapJuurio  acid  plants  in  United  States,  Jan.  i,  1919 — Continued. 


Company. 


GrUnth-Boyd  Co 

Davison  Chemical  Co 

Scott  Fertlliier  (  o 

Naval  Proving  Ground*. 
Lancaster  Chemical  Co. . 


Lowell  Fertilizer  Co 

Merriniac  Chemical  Co 

Butterworth  Judson  Corporation. . . 
American  Agricultural  Chemical  Co. 

Aver^  Chemical  Co 

Iferrunac  Chemical  Co 


General  Chemical  Co 

Standard  Oil  Co 

Calco  Chemical  Co 

King  Chemical  Co 

General  Chemical  Co 

American  Agricultural  Chemical  Co. 

Do 

Armour  Fertilizer  Works 

Franklin  Kalbfldsch  Corporation. . . 
American  Agricultural  Chemical  Co. 

General  Chemical  Co 

E.  1.  du  Pont  de  Nemours  &  Co 

Do 

Grasselli  Chemical  Co 

Mutual  Chemical  Co 

Hercules  Powder  Co 

American  Smelting  &  Refining  Co. . 
Butterworth  Judson  Corporation . . . 

Do 

Harrison  Bros.  (Inc.) 

Do 

E.  I.  du  Pont  de  Nemours  &  Co 

American  Cyanamid  Co 

Atlas  Powder  Co 


Franklin  Kalbfleisch  Corpcatttion. 

Robinson  Bros 

General  Chemical  Co 


Trojan  Chemical  Co 

Chas.  Lennig  &  Co 

Harrison  Bros 

Do 

I.  P.  Thomas  <b  Sons 

Pennsylvania  Salt  Manufacturing  Co. 
Powers- Weighton-Rosengart en  Co 


United  Gas  Improvement  Co. 

New  Jersey  Zinc  Co 

Atlas  Powder  Co 

York  Chemical  Co 


American  Agricultural  Chemical  Co. 

E.  I.  du  Pont  de  Nemours  <Sc  Co 

Virginia-Carolina  Chemical  Co 

Robertson  Fertilizer  Co 

F.  S.  Royster  Guano  Co 

(reneral  Chemical  Co 

Virjdnia-Carolina  Chemical  Co 

Do!!!!!!!!!!!!I!!!!!!!!!!!!!!!! 

Richmond  Guano  Co 


Locality  of  plant. 


Town. 


State. 


Maryland. 


Baltimore 

do 

Elkton I do 

Indianhead do 

Perryvllle I do. 


Boston 

Everett 

Medford 

North   Wey- 
mouth. 

Tewksbury 

Wobum 


Massachusetts. 

do 

do 

do 


.do. 
.do. 


Bayonne 

do 

Boundbrook 

do 

Camden 

Carteret 

Chrome 

do 

Elizabeth 

Elicabethport... 

Edgewater 

Deenwater  Point 

Gibbstown 

Grasselli 

Jersey  City 

Kenville 

Maurer 

Newark 

do 

do 

Paulsboro 

Pennsgrove 

Warners 

Hopatcong 


Brooklyn.. 

do 

Laurel  HiU. 


Allentown... 
Bridesbura... 
Philadelphia. 

do 

do 

do 

do 


Point  Breeze. 
Palmerton . . . 

Tamaqua 

York 


Alexandria 

Hopewell 

Lynchburg 

Nortolk 

do 

Pulaski 

Pinners  Pdnt. 

Richmond 

do 

do 


New  Jersey. 

do 

do 

do 

do 

do 

do 

do 

....do 

do 

....do 

do 

....do 

....do 

do 

do 

....do 

do 

do 

....do 

do 

do 

do 

do 


New  York . 

do 

do 


Pennsylvania . 
do 


.do. 
.do. 
.do. 
.do. 
.do. 

.do. 
.do. 
.do. 
.do. 


Virginia. 

.do... 

do... 

do... 

do... 

do... 


.do. 
.do. 
.do. 
.do. 


Character  of  plant. 


Chamber. 

l>o. 

Do. 
Contact. 
Chamber. 

Do. 
Chamber  and  contact 
Chamber. 

Do. 

•  Do. 
Chamber  and  contact. 

Contact. 

Chamber  and  contact. 

Contact. 

Chamber. 

Contact. 

Chamber. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Chamber  and  contact 
Chamber. 
Contact. 
Chamber. 

Do. 
Contact. 

Do. 

Do. 
Contact. 
Chamber. 
Contact. 

Chamber. 

Do. 
Contact. 

Chamber. 

Do. 

Do. 
Contact. 
Chamber. 

Do. 

Do. 

Do. 
Contact. 

Do. 
Chamber. 

Do. 
Contact. 
Chamber. 

Do. 

Do. 
Contact. 
Chamber. 

Do. 

Do. 

Do. 


DISTBIOT  2. 


AmericasL  Agricultural  Chemical  Co. 

Contact  iTocessCo 

General  Chemical  Co 

Titanium- AUoy  Manufacturing  Co. . 
Eastman  Kodak  Co 


Grasselli  Chemical  Co. 
Do 


Buffalo 

do 

do 

Niagara  Falls. 
Rochester 


Canton 

Cleveland. 


New  York. 

do 

do 

do 

do 


Ohio.. 
....do. 


Chamber. 

Chamber  and  contact. 

Contact. 

Do. 

Do. 

Chamber. 
Do. 
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List  of  sulphuric  acid  plants  in  United  States,  Jan.  1, 1919 — Gontiniied. 


Company. 


Qeneral  Chemical  Co 

American  Agricultural  Chemical  Co. 

Do 

Jarecki  Chemical  Co 

Virginia-Carolina  Chemical  Co 


Farmers'  Fertilizer  Co 

Smith  Agricultural  Chemical  Co. 

GrasseUi  CtiemicalCo 

Do 

New  Jersey  Zinc  Co 

St.  Bernard  Acid  Works 

Virginia-CaroUnA  Chemical  Co. .. 


American  ALkali  dc  Acid  Co 

Orasselli  Chemical  Co 

American  Steel  &  Wire  Co 

F.  H.  Kalbfleisch  Corporation 

American  Zinc  &  Chemical  Co 

Pennsylvania  Salt  Manufactiu'ingCo. 

Grasselli  Chemical  Co 

General  Chemical  Co 

American  Sheet  Tin  St  Plate  Co 

Riverside  Acid  Works 


Fairmount  Chemical  Co 

United  Zinc  Smelting  Corporation 

United   States   Government   Smokeless 
Powder  Plant. 


Locality  of  plant. 


Town. 


Cleveland., 

do 

Cincinnati. 

■   ■   w   •    ■  \A\/a  •  «  •   •  « 

do 


Columbus. . . 

do 

Lockland.... 

Niles 

Tiltonville.. 
St.  Bernard. 
Sandusky... 


Bradford 

Beaver  Fails. 

Donora 

Erie 

Lan^eloth..., 

Natrona 

Newcastle 

Newell 

Vandergrift.. 
Warren 


Fairmount.. 
Mounds  vlUe. 
Nltro 


State. 


Ohio.. 
....do. 

do. 

....do. 
....do. 


...do. 
....do. 
...do. 
...do. 
...do. 
...do. 
...do. 


Pennsylvania . 
do , 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Character  of  plant. 


Virginia 

West  Virginia. 
do 


Contact. 
Chamber. 

Do. 
.     Do. 

Do. 

Do. 

Do. 

Da 

Do. 
Contact. 
Chamber. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Chamber  and  oontaot. 
Chamber. 
Contact. 
Chamber. 

Do. 

Do. 
Do. 
Contact. 


DIBTUOT  S. 


Hegeler  Zinc  Co 

New  Jersey  Zinc  C^ 

Victor  Chemical  Co 

Commercial  Acid  Co 

Do 

American  Zinc,  Lead  &  Smelting  Co. 
Do 


Robert  Lanyon  Zinc  &  Acid  Co . 
Matthiessen  &  Hegeler  Zinc  Co. 

Illinois  Zinc  Co 

General  Chemical  Co 

Central  Chemical  Co 


Grasselli  Chemical  Co 

Do 

E.  Rauh  &  Sons  Fertiliser  Co. 

Detroit  Chemical  Co 

Cleveland  Cliffs  Iron  Co 


Atlas  PowderCo 

New  Jersey  Zinc  Co 

E.  I.  duPont  de  Nemours  &  Co. 

Vinegar  Hill  Mining  Co 

Wisconsin  Zinc  Co 


Danville 

Depue 

Chicago  Heights 
East  St.  Louis... 

do 

do 

HiUsboro 


do 

LaSalle 

Peru 

South  Chicago... 
West  Hammond 


Grasselli 

do 

Indianapolis. 

Detroit 

Marquette... 


Atlas 

Mineral  Point . . 

Barksdale 

PlatteviUeo 

New  Diggings  o. 


Illinois. 

do. 

do. 

do. 

do. 

do. 

do. 


.do. 
.do. 
.do. 
.do. 
.do. 


Indiana.. 

do.... 

do.... 

Michigan. 
do.... 


Missouri... 
Wisconsin. 

do 

do 

do 


Chamber. 

Contact. 

Chamber. 

Do. 
Contact. 
Chamber. 

Do. 

Do. 

Do. 

Do. 
Contact. 
Chamber. 

Do. 
Contact. 
Chamber. 

Do. 

Do. 

Contact 
Do. 
Do. 
Do. 
Do. 


oNot  completed. 
DI8TBI0T  4. 


Jefferson  Fertiliser  Co , 

(Jrasselli  Chemical  C>o 

Virginia-Carolina  Chemical  Co. 

Do , 

Home  (iuano  Co 

Virginia-Carolina  Chemical  Co. 


Alabama  Chemical  Co 

American  Agricultural  Chemical  Co. 

Virginia-Carolina  Chemical  Co 

Roanoke  Guano  Co 

Virginia-Carolina  Chemical  C/O 

Planters'  Chemical  &  Oil  Co 

Standard  Chemical  &  Oil  Co 


Bessemer 

Birmingham 

do 

Dothan 

do 

MobUe 


Montgomery. 

do 

Opelika 

Roanoke 

Selma 

Talladega... 
Troy 


Alabama. 

do.... 

do.... 

do.... 

do.... 

do.... 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Chamber. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


BEVIBW  OF  THE  IITDITSTBY. 
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lA^  of  sulphuric  acid  plants  in  United  States,  Jan,  1, 1919 — Continued. 


Company. 


Locality  of  plant. 


Town. 


Southern  Sulphur  OH  Co 

Empire  State  Chemical  Co 

Armour  Fertilizer  Co 

Morris  Fertiliser  Co 

Swift  Fertilizer  Co 

Virginia-CaroUna  Chemical  Co. 
Do 


Southern  States  Phosphate  &  Fertiliser  Co. 

Blackshear  Manufacturing  Co 

Xandeville  Kills 

Home  Mixture  Ouano  Co 

Southern  Sulphur  Ore  Co 

Virginia-Carolina  Chemical  Co 

Funnan  Farm  Improvement  Co 

Troup  Co 

Cotton  States  Feed  A  Fertilizer  Co 

F.  8.  Roster  Guano  Co 

llcCabe  Chemical  Co 

\lr^ia-Carolina  Chemical  Co 

Pelham  Phosphate  Co *. 

American  Ai^cultnral  Chemical  Co 

Mutual  FerUUzer  Co 

Phosphate  Mining  Co 

The  Reliance  Fertilizer  Co 

Savannah  OuanoCo 

Southern  Fertilizer  &  Chemical  Co 

Virginia-Carolina  Chsmioal  Co 

Georgia  Fertilizer  d^  Oil  Co 


Barker  Chemical  Co 

Armour  Fertilizer  Works 

Wilson  &  Toomer  Fertilizer  Co 

American  Agricultural  Chemical  Co. 
E.  0.  Painter  FertiUzer  Co 


tnlffliSeed  &  Fertilizer  Co 

Plaoters  Fertilizer  &  Chemical  Co. 

VirginiarCarolina  Chemical  Co 

Swfft&Co 

Oulfport  Fertilizer  Co 

Meridian  Fertilizer  Factory 

Do 

Jackson  Fertilizer  Co 

Tupelo  Fertilizer  Co 

Acme  Manufoctuiing  Co 

McCabe  Chemical  Co , 

VirgUiia^arolina  Chemical  Co 

Do 


Vlrginla^aroUna  Chemical  Co.  (Almont 

works). 
VirginiarCarolina  Chemical  Co.  (Navassa 

works). 

Virginia-Carolina  Chemical  Co 

Caraleigh  Phosphate  &  Fertilizer  Works. . 

American  Agricultural  Chemical  Co 

Swift  Fertiliaer  Works 


Anderson  Phosphate^  Oil  Co 

Virrinia-CaroUna  Chemical  Co 

Vlrgini&^woUna  Chemlotil  Co.'(Standard 
works). 

Virginia-Carolina  Chemical  Co 

Do : 

Virginia-Carolina  Chemical  Co.  (A.  C. 
Stone). 


American  Agricultural  Chemical  Co. 

Do 

Etlwam  FertlliierCo 


Albany.. 
Athens., 
Atlanta. 

do... 

do... 

do... 

Augusta. 


State. 


do 

Blackshear. 
Carroll  ton.. 
Columbus.. 

do 

do 

East  Point. 
Lagrange. . . 

Macon 

do 

do 

do 

Rome 

Pelham 

Savannah.. 

do 

do 

do 

do 

do 

do 

Valdosta... 


Dunnellton.. 
Jacksonville. 

do 

Pensacola 

Jacksonville. 


Oretna 

New  Orleans. 
Shreveport. . . 
New  Orleans. 

Oulfport 

Hattlesbivg. . 

Meridian 

Jackson 

Tupelo 

Acme 

Charlotte 

....do 

Durham 

Selma 

Wadesboro... 


Wilmington. 
....do 


Wlnston-Salem. 

Raleigh 

Wilmington 

....do 


Anderson.. 
Blacksburg . 

do 

....do 


Greenville. 
Pon  Pon.. 
Charleston. 


Columbia., 
Charleston. 
....do.... 


Georida. 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 


.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do.. 


Florida. 

do.. 

....do.. 

do.. 

....do.. 


Louisiana 

.....do 

do 

do 

Mississippi 

do 

do .*.. 

do 

do 

North  Carolina. 
do 


.do. 
.do. 
.do. 
.do. 

.do. 

.do. 

.do. 
.do. 
.do. 
.do. 


Soath  Carolina. 

do 

do 

....do 


.do. 
.do. 
.do. 


Character  of  plant. 


.do. 
.do. 
.do. 


Chamber. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Bo. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 

Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
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lAst  of  8ulphunc  acid  plants  in  United  States,  Jan.  J,  1919 — OontiDued. 


Company. 


Maybank  Fertiliser  Co 

McCabe  Chemical  Co 

Planters  Fertiliser  &  Phosphate  Co. 
Read  Phosphate  Co 


Royster  Guano  Co 

Tennessee  Copper  Co 

Ducktown  Sulphur.  Copper  &  Iron  Co 

Virginia-Carolina  Cnemical  Co 

Armour  Fertilizer  Works 

Federal  Chemical  Co 

Read  Phosphate  Co 

U.   S.   Government   Smokeless   Powder 
Plant. 


Locality  of  plant. 


Town. 


Charleston. 

do 

do 

do 


Columbia. 
Copperhill. 
Isaoella... 
Memphis. . 
N&shville. 

do.... 

do 

....do.... 


State. 


Soath  Carolina. 

do 

do 

do 


do.... 

Tennessee. 

do.... 

do.... 

do.... 

do..., 

do.... 

do.... 


Character  of  plant. 


Chamber. 
Do. 
Do. 
Do. 

Da 
Do. 
Da 
Do. 
Da 
Do. 
Do. 
Contact. 


DI8T&I0T  6. 


Commercial  Acid  Co 

Arkansas  Fertiiiser  Co 

Ellory  Davis  Corp.  (U.  S.  Government), 
Calumet  &  Arizona  Mining  Co 


Western  Chemical  Manufiebcturing  Co. 

Do 

E.  I.  duPont  de  Nemours  Co 

National  Zinc  Co 

Anaconda  Copper  Mining  Co 

E.  I.  du  Font  ae  Nemours  &  Co 

Mid  Continental  Chemical  Co 


Armour  Fertilizer  Works 

Gulf  Refining  Co 

Commercial  Acid  Co 

Sugarland  Manufacturing  Co 

Hercules  Powder  Co 

Garfield  Chemical  Manufacturing  Co. 


Augusta 

Little  Rock. 

do 

Douglas. ... 


Denver , 

do , 

Louviers 

Argentine 

Anaconda 

Ramsay 

Sand  Springs... 


Houston 

Pert  Arthur. 

do 

Sugarland... 

Bacchus 

Garfield 


Arkansas. 

do... 

do... 

Arizona.. 


Colorado. . 

do.... 

do.... 

Kansas. .. 
Montana.. 

do.... 

Oklahoma. 


Texas. 

do. 

do. 

do. 

Utah.. 
do. 


Chamber. 
Do. 
Do. 
Do. 

Da 
Contact. 

Da 
Chamber. 

Da 
Contact. 
Chamber. 

Da 
Contact. 

Do. 
Chamber. 
Contact. 
Chamber 


DISTRICT  6. 


General  Chemical  Co.  of  California. . 
American  Agricultural  Chemical  Co 

Mountain  Copper  Co.  (Ltd.) 

Barbour  Chemical  Works 

Hercules  Powder  Co 

Standard  Oil  Co.  of  California 

Staufler  Chemical  Co 

Pacific  Guano  &  Fertilizer  Co 

E.  I.  du  Pont  de  Nemours  Co 


Bay  Point 

Los  Angeles. . . 

Martinez 

Melrose 

Pinole 

Richmond.... 
San  Frandsoo. 

Stege 

DuPont 


Calilomia... 

do 

do 

do 

do 

do 

do 

do 

Washington. 


Contact. 
Chamber. 

Do. 

Do. 
Contact. 

Do. 
Chamber. 

Da 
Contact. 


CAPACITY  OF  CaMMEBCIAL,  FE&TILIZE&,  AND  BY-FBODITCT 

PLANTS,  JAKXTABY  1,  1919. 

Within  a  short  period  after  the  signing  of  the  armistice  the  Gov- 
ernment plants  and  many  of  the  munitions  explosives  companies' 
plants — ^that  is,  plants  making  acid  solely  for  war  munitions- 
stopped  work.  All  of  the  commercial  and  by-product  plants  that  had 
been  using  brimstone  to  supplement  their  production  from  pyrite  or 
zinc  ores  ceased  doing  so  and  returned  to  the  normal  methods  of 
operation. 


BEYIEW  OF  THE  INDUSTRY. 
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If  the  Government  plants  be  eliminated  and  those  plants  built  by 
explosives  companies  between  1915  and  1918,  which  will  not  continue 
to  be  operated,  the  situation  as  regards  potential  capacity  on  January 
1,  1919,  was  about  as  follows: 

Capacity  of  commercial  fertilizer  and  by-product  plants,  January  1, 1919. 

[Tans  per  month.] 


Zone. 

Chamber 

plants 
(asSO*B.). 

Contact 

plants 

(as  100  per 

cent  HtSOO. 

Total  (as 

100  per  cent 

H,SO0. 

1 

164,000 

n,ooo 

61,000 

134,  OOd 

29,000 

5,000 

44,800 
15,300 
19,000 

147,300 
63,400 
57,100 
83,700 
22,800 
14,100 

2 

3 

4 

5 

4,700 
11,000 

6 

Total 

470,000      1        04.8D0 

888,400 

USES  OF  SVLPHITBIC  ACID. 


Sulphuric  acid  is  used  in  the  chemical  and  metallurgical  industries 
of  this  country  in  so  many  ways  that  the  compilation  of  a  complete 
list  of  its  uses  would  be  a  difficult  task.  Therefore,  only  the  more 
important  uses  are  given  in  the  following  resume : 

1.  Dilute  acid— that  is,  60°  B.  (78  per  cent  H,S04)  acid,  or 
weaker — ^is  used  in  the  manufacture  of  superphosphates,  ammonium 
sulphate,  and  sulphates  of  metals  (magnesium,  aluminum,  iron,  zinc, 
copper) ;  in  precipitating  barium  and  calcium  sulphate  for  chemical 
purposes;  in  the  manufacture  of  mineral  acids  (nitric,  hydrochloric, 
boric,  carbonic,  and  chromic)  and  various  organic  acids  (oxalic,  tar- 
taric, citric,  acetic,  and  stearic) ;  in  pickling  sheet  iron  for  tinning 
and  galvanizing;  in  various  metallurgical  operations;  in  the  produc- 
tion of  copper,  zinc,  nickel,  silver,  and  gold;  for  various  types  of 
galvanic  batteries,  storage  batteries,  electroplating;  in  the  manufac- 
ture of  ether;  in  making  and  purifying  many  organic  coloring  mat- 
ters; in  making  starch,  sirup,  and  sugar;  and  in  innumerable  other 
chemical  and  industrial  operations. 

2.  Concentrated  acid — that  is,  acid  60°  B.  (78  per  cent  HjSO^)  to 
100  per  cent  H2SO4 — is  used  for  purifying  benzene,  petroleum,  par- 
aflSn  oil,  and  other  mineral  oils;  for  manufacture  of  nitroglycerin, 
pyroxylin,  nitrobenzene,  picric  acid,  and  various  other  nitric  com- 
pounds and  nitro  ethers;  and  in  the  manufacture  of  the  fatty  acids 
by  distillation. 

3.  Fuming  acid  (oleum)  is  used  principally  for  the  manufacture 
of  various  forms  of  explosives,  as  nitrocellulose,  trinitrotoluol,  picric 
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acid,  nitroglycerin;  manufacture  of  certain  organo  sulphuric  acids; 
and  for  fortifying  weaker  acids. 

Of  all  the  uses,  the  following  take  the  greatest  tonnage  of  acid: 
(1)  Manufacture  of  phosphate  fertilizer;  (2)  refining  of  petroleum 
products;  (3)  pickling  of  iron  and  steel;  (4)  manufacture  of  nitro- 
cellulose, nitroglycerin,  celluloid,  etc.;  (5)  general  chemical  and 
metallurgical  operations. 

DISTBIBUTION  OF  ACID  IN  THE  INDUSTBIES. 

During  June,  July,  and  August,  1918,  a  comprehensive  study  of 
the  uses  of  sulphuric  acid  in  the  various  industries  was  undertaken 
by  the  Bureau  of  Mines.  Data  on  the  contracts  of  the  acid  manu- 
facturers with  the  consumers,  shipments  to  consumers,  and  the 
amounts  used  for  various  purposes  by  the  manufacturers  themselves 
during  that  period  were  obtained.  With  this  information,  covering 
the  consumption  of  the  390,000  tons  of  acid  (basis  100  per  cent 
H2SO4),  and  the  average  consumption  per  month  during  these 
months,  the  data  shown  in  Table  1  were  tabulated.  The  table  gives 
the  distribution  of  acid  to  various  uses  for  the  whole  country  during 
the  period  June  to  August,  1918. 

Table  1. — Distribution  of  sulphuric  acid  in  the  industries j  sunvmer  of  1918. 


Industry. 


1.  Explosives  (military  and  domestic) 

2.  Fertilizers : 

3.  Oilrefmeries 

4.  Chemicals,  drugs,  and  ammonium  sulphate 
6.  Steel  pickllnK  and  galvanizing 

6.  Fabrira.  textiles,  etc 

7.  Paints,  lithopone.  glue,  etc 

8.  Metallurgical,  including  storage  batteries. . . 

9.  Miscellaneous 

Total 


Add  used, 

tons  per 

month 

(reduced 

to  basis  of 

100  per 

cent 

H,804). 


140,000 

111,000 

35,000 

38,500 

36,500 

5,200 

5,300 

15,200 

3,800 


390,500 


Tons  per 
year  (re- 
duced to 

60"  B. 

basis). 


2,700,000 
2,130,000 
671,000 
740,000 
700,000 
100,000 
104,000 
292,000 
73,000 


7,510,000 


Percent- 
age of 
total 
acid 
used. 


36.0 
28.4 
S.8 
9.0 
9.3 
1.3 
1.4 
3.9 
1.0 


100.0 


This  table  shows,  eliminating  the  acid  used  for  munitions  and  ex- 
plosives, and  allowing  about  10,000  tons  per  month  for  domestic  ex- 
plosives, an  indicated  requirement  for  normal  peace  industries  of 
possibly  260,000  tons  per  month  (basis,  100  per  cent  H2SO4),  or  about 
6,000,000  tons  per  year  (basis,  50°  B.). 

Prior  to  the  war  the  consumption  of  acid  for  phosphate  fertilizer 
was  about  2,300,000  tons  (basis,  50°  B.).  Up  to  June,  1919,  the 
consumption  of  acid  for  phosphate  fertilizers  has  been  more  than 
2,500,000  tons,  or  more  than  50  per  cent  of  the  total  production,  and 
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the  <»nsumption  is  without  doubt  going  to  increase  year  by  year. 
Not  only  is  the  use  of  phosphate  fertilizer  still  increasing  in  the 
South,  but  it  is  beginning  to  be  an  important  factor  west  of  the  Mis- 
sissippi River.  The  gradual  increase  in  consumption  of  phosphate 
fertilizers  in  the  Middle  West  and  western  States  will  bring  into 
existence  acid  and  phosphate- fertilizer  plants  in  connection  with  the 
smelters  in  Montana  and  Utah,  where  much  waste  gas  is  available. 

The  smelters  in  Montana  and  Utah  should  be  in  position  to  make 
phosphate  fertilizer  for  the  western  markets — ^that  is,  west  of  the 
Mississippi  River  and  north  of  St.  Louis.  In  southeastern  Idaho, 
northeastern  Utah,  and  southwestern  Wyoming  there  is  plenty  of 
high-grade  phosphate  rock  which  can  be  mined  at  a  comparatively 
low  cost.  The  freight  rate  on  acid  phosphate  rock  or  phosphate  fer- 
tilizer to  the  district  in  question  should  be  no  greater  from  Montana 
or  Utah  than  from  possible  southern  or  eastern  producing  points,  so 
that  no  freight-rate  handicap  will  exist.  As  a  matter  of  fact,  freight 
rates  will  be  such  a  large  item  in  the  cost  of  the  phosphate  fertilizer 
in  this  district  that  it  will  probably  be  desirable  to  manufacture  and 
ship  into  this  district  a  high-grade  material  that  can  be  diluted  again 
at  the  point  of  consumption  if  necessary.  One  of  the  western  smelters 
is  now  planning  to  enter  this  district  with  a  high-grade  product,  and 
it  is  believed  that  such  an  industry  will  ultimately  grow  to  enormous 
proportions. 

The  acid  being  used  for  fertilizers  is  nearly  all  chamber  acid.  In 
the  South  at  most  plants  the  plant  for  acidulating  the  phosphate 
rock  is  in  close  proximity  to  or  is  a  part  of  the  acid  plant,  and  little 
transportation  of  acid  is  involved,  the  acid  being  pumped  directly 
from  the  chambers  or  storage  tank  to  the  acidulating  tank.  When 
acid  is  shipped  to  the  fertilizer  plant  it  is  usually  shipped  as  60°  B. 
acid. 

Approximately  1  ton  of  acid  (50°  B.  basis)  is  required  to  treat  1 
ton  of  phosphate  rock  to  produce  the  ordinary  superphosphate. 

The  acid  used  for  refining  petroleum  is  practically  all  66°  B.  acid. 
Weaker  acid  is  not  satisfactory  as  it  will  not  enter  into  the  reactions 
involved  in  decolorizing  and  deodorizing  of  the  oils  by  removal  of 
part  of  the  unsaturated  hydrocarbons.  In  a  few  instances  where 
weaker  acid  might  possibly  be  used,  so  much  more  of  it  would  be  re- 
quired to  obtain  the  results  obtainable  with  the  66°  acid  that  its  use 
is  not  economical.  In  petroleum  refining,  fuming  sulphuric  acid  is 
used  exceptionally;  its  principal  and  practically  only  use  is  by  certain 
eastern  oil  refineries  in  the  preparation  of  colorless  and  odorless  oil 
(nujol).  When  fuming  acid  is  used,  sulphonates  are  obtained,  known 
as  "  Twitchell's  reagent." 

The  amount  of  acid  used  per  gallon  of  refined  product  varies 
primarily  with  the  character  of  the  crude  oil  and  also  with  the  re- 
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fining  methods  employed.  In  the  manufacture  of  gasoline^  the  gen- 
eral consumption  varies  between  0.04  and  0.15  pound  of  acid  (gravity, 
66°  B.)  per  gallon,  with  an  average  of  perhaps  0.10  pound.  For  re- 
fined oils,  such  as  kerosene  and  illuminating  oils,  the  consumption  is 
between  0.06  and  0.20  pound  of  acid  per  gallon,  with  an  average  of 
about  0.12.  In  the  manufacture  of  lubricating  oils,  the  consumption 
varies  from  0.08  to  0.80  pound  per  gallon ;  the  average  is  difficult  to 
estimate,  being  perhaps  0.40  pound  of  acid  per  gallon  of  oil. 

Approximate  average  figures  for  the  distribution  of  the  acid  con- 
sumer by  refiners  among  gasoline,  kerosene,  and  lubricating  oils 
throughout  the  United  States,  as  estimated  by  the  petroleum  division 
of  the  Bureau  of  Mines,  are  as  follows:  Gasoline,  35  per  cent;  kero- 
sene, 25  per  cent;  and  lubricating  oils,  40  per  cent. 

The  figures  for  the  large  and  complete  eastern  refineries  are  prob- 
ably more  like  the  following:  Gasoline,  20  per  cent;  kerosene,  20  per 
cent;  lubricating  oils,  60  per  cent. 

In  the  manufacture  of  explosives,  sulphuric  acid  is  used  for  two 
purposes:  (1)  For  the  production  of  nitric  acid  or  mixed  acids  used 
in  nitrating  the  organic  bodies — ^that  is,  cellulose,  toluol,  phenol,  etc.— 
and  (2)  as  a  rehydrating  agent.  For  nitrating  purposes  66°  B.  acid 
is  usually  used,  but  stronger  acids  are  required  for  dehydrating  pur- 
poses. The  consumption  of  add  in  domestic  commercial  explosives 
is  about  1.6  pounds  of  acid  per  pound  of  nitroglycerin  contained 
therein.  The  estimated  consumption  in  manufacturing  domestic  ex- 
plosives is  about  7,500  tons  of  acid  per  month  (basis,  100  per  cent 
H2SO4).  In  the  manufacture  of  military  explosives  the  net  con- 
sumption of  acid  varies  greatly,  according  to  the  efficiency  of  opera- 
tion of  the  plant  and  the  amount  of  acid  recovered.  From  data  ob- 
tained during  1918  the  average  consumption  of  acid  at  the  explosives 
plants  in  this  country  was  as  follows : 

Consumption  of  acid  at  explosives  plants. 

Pounds  of  acid  (basis, 

100  per  cent  HtSO«) 

per  pound  of  product. 

For  manufacturing  smokeless  powder  from  cotton  Unter 2. 3 

for  manufacturing  T  N  T  from  toluol 2. 2 

For  manufacturing  picric  acid  from  benzol 6.  5 

With  the  gradual  elimination  of  the  beehive  coke  oven  by  the 
substitution  of  the  by-product  coke  plant,  there  will  be  more  and 
more  ammonia  available  for  the  production  of  ammonium  sulphate 
fertilizer,  and  this  will  require  more  and  more  sulphuric  acid.  This 
requirement  may  reach  a  monthly  consumption  figure  of  15,000  tons 
of  acid  (basis,  100  per  cent  HjSO^). 

For  the  pickling  of  steel  for  tinning  and  galvanizing  purposes,  the 
consumption  is  approximately  30,000  to  35,000  tons  per  month  (basis, 
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100  per  cent  HjSO^)  when  the  production  of  the  plate  and  galvan« 
ized  ware  is  heavy.  This  acid  is  usually  shipped  to  the  pickling 
plant  as  60^  acid. 

The  consumption  of  sulphuric  acid  for  metallurgical  purposes,  in 
connection  with  the  treatment  of  copper  and  zinc  ores,  has  increased 
greatly  in  the  West  during  the  last  few  years.  Part  of  the  acid  is 
used  in  the  flotation  of  copper,  lead,  and  zinc  minerals  from  their 
ores.  Also  a  large  amount  is  used  in  leaching  ores  and  waste  tailings 
for  recovery  of  the  copper  or  zinc  content. 

The  acid  made  by  the  Calumet  &  Arizona  Mining  Co.  is  practi- 
cally all  used  for  leaching  carbonate  copper  ores  at  Ajo,  Ariz.  The 
Anaconda  Copper  Mining  Co.  has  been  producing  acid  for  leaching 
mill  tailings  and  for  leaching  zinc  ores,  as  well  as  supplying  acid  for 
the  flotation  process.  The  Garfield  Chemical  Mfg.  Co.  has  been  pro- 
ducing acid  for  leaching  low-grade  ores  from  the  Utah  Copper  Co. 

The  use  of  acid  in  certain  of  these  industries  has  been  greatly  cur- 
tailed in  the  last  year,  but  will  probably  be  resumed  on  a  large 
scale  in  the  future.  It  is  believed  that  the  normal  requirement  of 
acid  in  this  country  in  the  future  will  be  not  less  than  270,000  to 
300,000  tons  per  month  (basis,  100  per  cent  HjSOJ  or  about  5,600,000 
tons  per  year  (basis,  60°  B.). 

Although  the  majority  of  the  manufacturing  trades  are  dependent 
on  supplies  of  sulphuric  acid,  yet  in  comparatively  few  trades  is 
the  cost  of  the  acid  an  important  factor,  because  the  charge  for 
the  acid  in  relation  to  the  total  cost  of  the  manufactured  goods  is 
often  small  or  even  negligible.  This  applies  especially  to  the  tex- 
tile trades,  to  leather,  paints,  etc.  In  the  manufacture  of  phosphate 
fertilizers  the  cost  of  the  acid  is  a  relatively  high  proportion  of 
the  total  cost  of  production.  In  order  to  meet  the  keen  competi- 
tion in  the  industrial  fields  efficient  working  and  low  cost  of  pro- 
duction are  essential,  but  tlie  cost  becomes  a  problem  of  even  greater 
importance  in  the  manufacture  of  phosphate  fertilizers. 

Sulphuric  acid  is  a  low-priced  commodity,  but  its  transportation 
over  long  distances  is  difficult  and  expensive.  Thus  the  cost  of  pro- 
duction of  acid,  which  is  discussed  later,  can  not  be  dissociated  from 
the  question  of  the  locality  of  the  acid  works,  because  ultimately 
the  cost  of  the  acid  as  delivered  is  the  deciding  factor.  The  real 
importance  of  the  cost  of  any  commodity  is  the  cost  to  the  con- 
sumer at  the  point  of  consumption  and  not  at  the  producer's  works. 
Thus,  although  acid  may  be  produced  very  cheaply  as  a  by-product 
at  smelters  in  the  West,  where  the  raw  material  (sulphur  gases)  may 
be  obtained  at  little  or  no  cost  to  the  acid  plant,  yet  because  of  the 
great  distance  to  points  of  consumption  this  by-product  acid  can 
not  compete  in  eastern  markets  with  acid  manufacturers  in  the 
East,  even  though  the  eastern  plants  must  use  expensive  raw  material. 
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An  acid  plant  illy  situated  as  to  markets  or  with  a  capacity  much 
greater  than  is  required  for  the  demand  within  a  ccwnparatively 
small  radius  can  rarely  overcome  its  haulage  handicap  by  efficient 
operation.  Prior  to  the  war  little  acid  was  hauled  far  in  the  eastern 
part  of  this  country.  A  200-mile  haul  for  a  regular  contract  delivery 
of  acid  over  a  long  period  of  time  was  exceptional,  for  it  usually 
paid  the  acid  manufacturer  to  build  a  plant  closer  to  the  point  of 
consumption,  assuming,  of  course,  the  tonnage  involved  warranted 
the  erection  of  a  plant.  During  the  war  this  condition  was  greatly 
disturbed,  especially  as  regard  the  haulage  of  high-strength  acid. 
In  the  period  of  exceptionally  high  prices  acjd  was  even  shipped 
from  the  Pacific  coast  to  New  York,  from  Colorado  to  Pittsburgh 
and  other  points  in  Pennsylvania,  and  from  the  South  to  the  North. 
With  a  resumption  of  normal  business  conditions,  however,  such 
hauls  could  not  continue.  Acid  is  now  hauled  comparatively  short 
distances,  and  with  the  higher  freight  rates  now  involved  the 
tendency  toward  shorter  hauls  will  be  even  stronger  than  it  has  been 
in  the  past. 

KAW  MATEBIALS  USED  IN  MANTTFACTITBE  OF  STTLPHITBIC  ACID. 

TYPES  OF  MATERIALS  USED. 

The  sulphur-bearing  raw  materials  from  which  sulphuric  acid  is 
made  in  this  country  are  as  follows: 

(1)  Brimstone. 

(2)  Pyrite  ores: 

(a)  Spanish  pyrite — cuperous  and  noncupreous. 
(6)  Domestic  pyrite, 

(c)  Canadian  pyrite, 

(d)  Pyrite  from  coal  waste. 

(3)  Pyrrhotite!^ 

(4)  Zinc  ores — crude  ores  and  concentrates. 

(5)  Waste  sulphur  dioxide  gases  from  copper  smelting. 

(6)  Spent  oxide  from  gas  works. 

GENERAL  DISCUSSION  OE  MATERIALS  XTSED. 

During  the  early  years  of  the  sulphuric  acid  industry,  brimstone 
was  practically  the  only  sulphur-bearing  raw  material  used.  In 
1882,  85  per  cent  of  the  acid  produced  in  this  country  was  made  from 
brimstone,  and  in  1895  about  75  per  cent.  From  that  time  on  pyrite 
began  to  be  used  more  and  more,  resulting,  by  1900,  in  the  almost 
complete  elimination  of  brimstone  for  acid  manufacture,  except  in 
special  cases.  The  production  of  acid  as  a  by-product  in  the  smelt- 
ing of  zinc  ores  began  in  1895,  at  a  plant  at  La  Salle,  111,,  and  the 
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practice  has  become  almost  general  in  the  last  20  years  at  the  zinc 
plants  in  the  Illinois  field.  In  1907  the  practice  of  manufacturing 
acid  from  the  waste  gases  of  a  copper-blast  furnace  was  inaugurated. 
The  use  of  pyrrhotite  was  first  successfully  demonstrated  only  about 
12  years  ago. 

In  1914  the  acid  production  of  the  country  was  obtained  from  the 
following  sources,  in  approximately  the  following  amounts: 

Amounts  of  acid  produced  in  United  States  from  different  sources,  1914. 

Tons  of  50*        Percentac^ 
B.  acid.  of-tot&l. 

Prom  brimstone  (approximately) 100,000  2.6 

Prom  pyrite: 

Spanish  pyrite 1,900,000  50.0 

Domestic  pyrite,  including  "coal  brasses" 

and  pyrrhotite 600,000         •    15.8 

Canadian  pyrite 300, 000  7. 9 

From  roasting  zinc  ores 500,000  13.2 

From  waste  gases  at  copper  smelters 400, 000  10.  5 

III       ■       »  I  ■ 

Total 3. 800. 000  100.  0 

During  the  rapid  expansion  of  the  acid  industry  between  1915  and 
1918  many  of  the  new  plants  were  built  to  utilize* brimstone  alone. 
In  1917  the  use  of  brimstone  was  still  further  augmented  by  the 
partial  curtailment  of  the  importation  of  Spanish  pyrite,  brimstone 
being  substituted  for  pyrite  at  many  plants.  Also  many  plants 
burned  some  brimstone  to  supplement  production  from  sulphur- 
bearing  ores,  especially  plants  making  acid  from  zinc  ores. 

In  1917  the  acid  was  produced  from  the  following  raw  materials, 
approximately  as  below : 

Amounts  of  acid  produced  in  United  States  from  different  sources,  1917, 

Tons  of  50*        Percentage 
B.  acid.  of  total. 

From  brimstone 2,  350, 000  32.  6 

From  pyrite: 

Spanish 1,  a50, 000  22. 9 

Domestic,  including  "  coal  brasses "  and 

pyrrhotite 850, 000  11.  8 

Canadian 500, 000  6. 9 

From  roa.sting  zinc  ore 1, 300,  000  .  18. 1 

From  waste  gases  at  copper  smelters HHO,  000  7.  7 

Total 7,200,000  100.0 

In  1918,  the  further  curtailment  of  the  Spanish  imports  necessi 
tated   an  even  greater  substitution  of  brimstone  at  plants  which 
formerly  had  been  burning  pyrite,  as  shown  in  the  following  table. 
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The  acid  production  in  1918  was  obtained,  approximately,  as  fol- 
lows: 

Amounts  of  acid  produced  in  United  States  from  different  sources,  1918. 

Tons  of  50*        Percentage 
B.  acid.  of  tot&I. 

From  brimstone 3, 580, 000  48. 0 

From  pyrlte: 

Spanish  pyrite 570,000  7.6 

Domestic  pyrite,  including  "  coal  brasses  " 

and  pyrrhotite 950,000  12.7 

Canadian    pyrite 550, 000  7. 5 

From  roasting  zinc  ores 1, 200, 000  16. 1 

From  waste  gases  at  copper  smelters 600, 000  8. 1 

Total 7,  450, 000  100. 0 

With  the  "end  of  the  war,  the  use  of  brimstone  to  supplement  other 
material  ceased  almost  immediately.  Several  brimstone-burning 
plants  were  shut  down  completely,  and  at  all  plants  manufacturers 
began  to  curtail  production.  During  the  spring  of  1919  brimstone 
stocks  at  acid  plants  were  being  gradually  used  up,  and  acid  manu- 
facturers were  inclined  not  to  replenish  their  stocks  until  it  was  ap- 
parent that  brimstone  could  be  purchased  on  a  parity  basis  with 
pyrite  ores,  the  importation  of  which  was  gradually  resumed. 

Whether  or  not  brimstone  is  largely  retained  by  the  acid  industry 
as  the  raw  material  of  the  future  or  whether  there  will  be  a  general 
resumption  of  the  use  of  pyrite,  will  depend,  of  course,  upon  the  rela- 
tive price  of  the  two  kinds  of  material. 

During  the  war  it  was  necessary  at  one  time  to  endeavor  to  estab- 
lish figures  for  the  relative  values  to  the  consumers  of  sulphur  per 
unit  as  brimstone  or  pyrite  for  the  purpose  of  acid  making. 

Allowing  for  the  cost  of  handling  each  material,  the  disposal  of  the 
cinder  from  the  pyrite,  the  cleanliness  of  the  gases  from  the  brim- 
stone burners,  as  compared  with  the  gases  from  pyrite  burners,  and 
all  other  factors  which  would  affect  the  cost  of  manufacture,  it  wa.s 
estimated  that  as  a  rule  if  the  consumer  of  pyrite  received  nothing 
for  the  cinder,  the  brimstone  was  worth  about  3  to  4  cents  per  unit 
(a  unit  equals  1  per  cent  or  1  unit  in  a  long  ton  equals  22.4  pounds) 
more,  for  acid  manufacturing  purposes,  than  sulphur  in  pyre  pyrite 
carrying  40  to  43  per  cent  sulphur.  At  certain  plants  where  espe- 
cially favorable  facilities  were  installed  for  handling  pyrite,  the  dif- 
ferential would  be  slightly  less.  At  other  plants,  especially  plants 
equipped  for  handling  lump  material,  the  differential  might  be  some- 
what greater.  If  copper  was  present  in  amounts  which  made  its 
recovery  advisable,  this  must  also  be  considered.    If  there  was  a  mar- 
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ket  for  the  cinder  as  iron  ore,  this  factor,  too,  must  be  taken  into  com- 
sideration. 

The  following  illustration  shows  the  comparison  in  the  cost  of 
burning  10  tons  of  sulphur  per  day  from  45  per  cent  pyrite  fines  and 
from  brimstone.  The  pyrite  is  assumed  to  cost  15  cents  per  unit,  or 
$0.75  per  ton,  and  the  brimstone  to  cost  18.5  cents  per  unit,  or  $18.50 
l^er  ton,  both  delivered  at  the  acid  plant.  The  amount  of 
pyrite  required  per  10  tons  of  sulphur  available  is  23.3 
tons.  The  costs  for  roasting  and  depreciation  are  average  figures 
taken  from  the  actual  operating  data  for  a  number  of  plants  in  1917 : 

Costs  of  burning  10  tons  of  sulphur  from  pyrite  and  from  brimstone. 

Coiit  from 
burning  pyrite. 

Material,  23.3  tons,  at  $6.76  per  ton $157.25 

Handling  and  roasting  ore,  23.3  tons,  at  $1.10  per  ton 25.  65 

Handling  cinder,  17.5  tons,  at  25  cents  per  ton 4. 37 

Repairs  to  and  depreciation  of  burner  plant  (10  per  cent)_  6.  00 

Total ^ 103. 27 

Cost  from 
burning  brimstone. 

Material,  10.1  tons,  at  $18.50  per  ton ' $187.00 

Handling  and  burning,  at  60  cents  per  ton 6. 06 

Bepalrs  to  and  depreciation  of  burner  plant  (10  per  cent)  _        1. 00 

Total 194.  06 

If  the  pyrite  and  brimstone  were  purchased  f.  o.  b.  the  shipper's 
point,  and  freight  charges  are  thereby  involved,  there  would  be  an 
even  greater  differential  than  that  indicated. 

In  the  preceding  example,  if  the  consumer  could  obtain  $1.50  per 
ton  for  the  cinder,  he  could  afford  to  pay  17.5  cents  per  unit  for  the 
pyrite  as  against  18^  cents  per  unit  for  the  brimstone. 

These  figures  in  this  example  are  given  as  an  average  illustration. 
The  exact  differential  applicable  to  any  plant  will  depend  on  the 
conditions  at  the  acid  plant.  At  some  plants  where  the  roasting 
equipment  has  already  been  amortized,  the  differential  will  be  less 
than  that  given.  With  an  ore  containing  only  40  or  35  per  cent  sul- 
phur, the  differential  will  be  even  greater. 

The  sources  of  supply  and  the  character  of  each  of  the  several  types 
of  sulphur-bearing  material  is  discussed  in  the  following  paragraphs: 

BRIMSTONE. 

Native  sulphur  or  brimstone  occurs  in  many  parts  of  the  world, 
generally  either  in  beds  of  gypsum  and  associated  rocks,  or  in  the 
region  of  active  and  extinct  volcanoes.  Deposits  of  sulphur  are  found 
in  two  places  in  Sicily,  and  at  several  places  on  the  mainland  of 
Italy,  in  considerable  quantities.     Sulphur  is  also  found  in  Japan, 
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Iceland,  Mexico,  in  the  Chilean  Andes,  South  America,  China,  India, 
and  the  Philippine  Islands.  In  this  country  volcanic  sulphur  is 
found  in  the  vicinity  of  numerous  hot  springs  in,  Wyoming,  Idaho, 
Utah,  Nevada,  and  California.  The  principal  sources  of  sulphur 
in  this  country  are  the  large  deposits  of  natural  sulphur,  associated 
with  beds  of  gypsum,  in  the  coastal  plains  of  the  Gulf  of  Mexico. 

SICIIilAN  BRIMSTONE. 

Until  the  year  1903  the  greater  part  of  the  world's  supply  of 
brimstone  was  mined  and  prepared  for  use  in  Sicily  and  Italy,  about 
85  per  cent  being  obtained  from  Sicily ;  Japan  produced  a  very  small 
amount.  Until  the  introduction  of  Louisiana  sulphur,  extracted  by 
the  Frasch  process,  Sicily  controlled  the  sulphur  industry  of  the 
world. 

The  Sicilian  mines  are  distributed  over  an  area  of  about  100  miles 
by  about  55  miles.  The  deposits  vary  in  depth  from  150  to  650  feet. 
The  brimstone  varies  considerably  in  its  total  sulphur  content,  from 
as  low  as  8  per  cent  S  up  to  30  per  cent  S.  Marl,  shale,  and  gj^psum 
are  the  prominent  constituents  of  the  sedimentary  rocks  in  which  the 
sulphur  is  produced.  The  sulphur  is  separated  from  the  associated 
minerals  by  fusion  and  liquation,  the  heat  necessary  for  the  conduct 
of  the  process  being  supplied  by  the  burning  of  part  of  the  sulphur. 
With  the  use  of  the  Gill  regenerative  furnace,**  the  recovery  of  the 
sulphur  is  about  80  per  cent,  whereas  in  the  old  process,  where  the 
burning  and  liquation  was  carried  out  in  heaps,  the  recovery  was 
about  60  per  cent.  This  first  liquated  sulphur,  containing  2  to  5 
per  cent  of  impurities,  is  put  on  the  market  for  acid  manufacture  in 
dirty,  yellow  lumps  of  irregular  shape  and  size.  Refined  sulphur  is 
obtained  bv  distillation  of  the  crude  material. 

During  the  early  years  of  the  sulphuric  acid  industry  in  the  United 
States  Sicilian  brimstome  was  practically  the  only  surphur-bearing 
raw  material  used.  In  1882  only  two  plants  were  using  pyrite,  the 
rest  burning  brimstone.  The  consumption  of  brimstone  in  the  United 
States  in  1882  was  nearly  100,000  tons,  about  90  per  cent  of  which 
was  used  for  acid  manufacture. 

In  1895  <*  the  consumption  of  Sicilian  brimstone  in  the  United 
States  was  about  165,000  tons,  of  which  about  90,000  tons  were  used 
for  acid  manufacture. 

In  1900*  the  importation  of  Sicilian  sulphur  was  about  168,000 
tons,  but  only  about  50  per  cent  of  this  was  used  for  acid  manufac- 
ture. In  1905  *  the  Sicilian  importation  had  decreased  to  less  than 
75,000  tons,  and  in  1910  «  less  than  5,000  tons.    The  chief  reason  for 

•  Thorpe.  T.  E..  Dictionary  of  appUed  chemistry ;  Sulphur.     Vol.  6,  1913,  p.  28&-S12. 
»  Figures  are  from  annual  volumes  of  "  Mineral  Industry,"  for  the  years  mentioned. 
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the  drop  in  importation  between  1890  and  1895  was  because  the  acid 
manufacturers  in  this  country  were  rapidly  adopting  the  use  of 
pvrite  in  place  of  brimstone.  One  of  the  main  causes  for  the  use  of 
pyrite  in  the  place  of  brimstone  for  sulphuric  acid  manufacture  dur- 
ing the  period  around  1895  was  the  advance  in  the  price  of  sulphur 
from  about  $15  per  ton  in  New  York  to  about  $25  per  ton.  This 
advance  was  brought  about  through  an  agreement  made  between  the 
Anglo-Sicilian  Sulphur  Co.  and  the  mine  owners,  by  which  the  sul- 
phur company  controlled  at  least  76  per  cent  of  the  total  production 
of  sulphur  in  Sicily,  the  company  then  raising  the  price.  Although 
the  requirements  of  brimstone  for  acid  manufacture  were  decreasing 
from  1900  on,  the  requirement  for  brimstone  for  the  paper-pulp 
and  other  chemical  industries  were  constantly  increasing.  However, 
in  1904  and  1905  the  mining  of  sulphur  from  the  Louisiana  deposits 
by  the  successful-  application  of  the  Frasch  process  resulted  in  the 
American  product  largely  supplying  the  American  market  to  the 
exclusion  of  the  Sicilian  material.  All  the  brimstone  requirements- 
of  the  United  States  since  that  time  have  been  met  almost  entirely 
by  domestic  sulphur,  with  the  exception  of  about  30,000  tons  per 
year  on  the  Pacific  coast,  which  is  supplied  by  Japan,  and  which  is 
used  principally  in  the  paper- pulp  industry  of  the  Northwest 

The  consumption  of  brimstone  sulphur  in  this  country  increased 
steadily  in  the  period  1900  to  1915,  but  the  increase  was  due  to  the 
growth  of  the  paper-pulp  and  other  chemical  industries  and  not  to 
an  extension  of  the  use  of  brimstone  in  the  sulphuric  acid  industry. 
In  the  period  1910  to  1914,  the  average  consumption  of  brimstone 
sulphur  in  this  country  was  about  300,000  long  tons,  of  which  less 
than  35,000  tons  was  used  in  the  acid  industry. 

SUIiPHUR  FROM  COASTAL  PLAINS  OF  LOUISIANA  AND  TEXAS. 

The  sulphur  deposits  of  Louisiana  and  Texas  are  geologically  asso- 
ciated with  the  "  dome  formations,"  which  are  a  feature  of  the  coastal 
plains  extending  through  the  States  of  Louisiana  and  Texas,  into  the 
Gulf  States  of  Mexica  The  term  "dome"  refers  to  the  geologic 
structure,  and  the  formations  are  not  always  indicated  by  surface 
elevations.  In  some  places  they  are  indicated  by  mounds  varying 
from  10  to  80  feet  in  elevation  above  the  level  coastal  plains.  In 
some  of  these  domes  ore  found  petroleum,  rock  salt,  and  sulphur. 
The  oil  was  first  exploited,  and  it  was  when  drilling  for  oil  near 
Lake  Charles,  La.,  that  the  first  sulphur  bed  was  discovered  in  1865. 
Since  then  extensive  deposits  of  sulphur  have  been  found  in  several 
plains  in  that  district.  The  most  easterly  discovery  is  at  Belle  Jsle, 
St.  Marys  Parish,  La.,  and  the  most  westerly  at  Matagorda  Bay,  Big 
Hill,  Matagorda  County,  Tex.  These  two  points  are  about  225  miles 
apart,  in  a  northeast  and  southwest  line. 
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At  the  domes  wliich  are  now  being  mined  for  sulphur  the  sulphur 
lies  at  a  depth  of  between  600  and  1,100  feet.  The  overburden  con- 
sists of  clays,  sands,  quicksands,  and  gravels,  and  a  comparatively 
small  layer  of  a  soft  limestone.  The  average  thickness  of  the  sulphur 
bed  is  125  feet.  Beneath  the  sulphur  is  gypsum,  with  occasional 
layers  of  sulphur. 

Between  1868  and  1895,  many  attempts  were  made  to  obtain  the 
sulphur  by  ordinary  shaft  mining  and  by  modifications  of  the  shaft 
method.  All  of  these  attempts  failed,  owing  to  the  difficulty  of 
resisting  the  lateral  pressures  upon  the  shaft  walls  of  the  enormous 
amount  of  water  in  the  quicksands  encountered,  and  also  the  diffi- 
culty of  preventing  the  inrush  of  water  from  the  sands  into  the  sul- 
phur bed,  when  it  had  been  penetrated. 

The  present  successful  method  of  mining  the  sulphur  was  worked 
out  by  Herman  Frasch,  during  the  years  1892  and  1902,  at  the  sul- 
phur deposit  situated  near  the  Parish  of  Calcasieu,  La.,  80  miles 
from  Port  Arthur,  Tex.,  which  deposit  Frasch  and  his  associates 
acquired  in  the  name  of  the  Union  Sulphur  Co. 

The  Frasch  process  involves  introducing  superheated  water  into 
the  sulphur  beds,  through  a  pipe  extending  through  the  quicksands, 
at  a  temperature  at  or  above  the  melting  point  of  sulphur,  and  then 
raising  the  molten  sulphur  through  another  pipe  to  the  surface  by 
compressed  air.  The  molten  sulphur  is  then  conducted  into  bins 
where  it  solidifies.  The  wells  are  10  to  12  inches  in  diameter,  and 
contain  three  strings  of  concentric  pipes.  In  the  outer  annular 
space,  the  hot  water  at  a  temperature  of  about  175°  C.  is  forced 
down  under  a  pressure  of  250  pounds  per  square  inch.  In  the  inner 
pipes,  hot  air  at  a  pressure  of  400  pounds  per  square  inch  is  ad- 
mitted. The  hot  water  leaves  the  outer  pipe  at  several  points 
slightly  above  the  bottom  of  the  pipe,  enters  the  sulphur-bearing 
formation,  and  after  the  brimstone  has  been  thoroughly  heated,  ad- 
ditional quantities  of  water,  which  is  constantly  being  forced  into 
the  formation,  melt  the  sulphur  (melting  point  115**  C),  which  sinks 
toward  the  bottom  of  the  sulphur  bed,  to  the  bottom  of  the  well. 
Hot  compressed  air  is  forced  down  the  inner  pipe,  which  is  slightly 
longer  than  the  others,  issues  from  the  bottom  of  that  pipe,  and 
flows  up  through  the  intermediate  annular  space  between  the  air  pipe 
and  the  second  pipe.  As  the  liquid  sulphur  covers  the  entrance  to 
that  annular  space,  the  sulphur  is  lifted  to  the  surface  by  the  ascend- 
ing air.  One  of  the  most  important  features  of  the  process  is  the 
maintenance  of  proper  balance  between  the  pressure  of  the  super- 
heated water,  and  the  air  pressure,  so  as  to  permit  an  uninterrupted 
flow  of  sulphur  to  the  surface.  On  reaching  the  surface  the  sulphur 
is  conducted  through  a  pipe,  supported  on  light  framework,  to  a 
bin  in  which  it  solidifies.     There  are  a  series^of  bins^  about  150  feet 
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by  260  feet  by  65  feet  high.  The  sulphur  is  delivered  into  the  center 
of  these  bins,  and  caused  to  spread  in  layers  about  one  inch  in 
thickness. 

The  method  of  mining  sulphur  described  above  was  patented  by 
Frasch  in  1891,  In  1905,  1910,  and  1911  further  patents  were  ob- 
tained to  cover  certain  details  in  the  process.  With  the  belief  that 
at  the  expiration  of  the  Frasch  patent,  in  1908,  the  fundamentals  of 
the  process  became  public  property  under  the  provisions  of  the  pat- 
ent laws,  the  Freeport  Sulphur  Co.  started  the  operation  of  a  prop- 
erty in  Texas,  using  a  modification  of  the  process.  The  consequence 
has  been  recent  litigation  involving  the  patents  granted  in  1905  and 
1910  to  the  Union  Sulphur  Co.  As  a  result  of  the  litigation,  which 
was  carried  to  the  highest  courts,  the  process  is  now  open  to  all. 

Crude  oil  is  used  for  firing  the  boilers  to  supply  the  necessary  heat 
and  power,  and  the  commercial  success  of  the  Frasch  process  is  due 
in  a  large  measure  to  the  local  availability  and  cheapness  of  the  fuel 
oil.  It  has  been  estimated  that  of  the  total  heat  units  employed  less 
than  2  per  cent  are  utilized  in  melting  the  sulphur.  The  temperature 
of  the  quicksand  water,  of  which  there  is  a  great  influx  to  the  sulphur 
bed  during  the  operation  of  the  process,  is  low  and  has  to  be  raised 
before  the  sulphur  can  be  melted.  The  well  gives  out  when  the  cavity 
from  which  the  sulphur  has  been  extracted  becomes  too  large  to  per- 
mit of  the  necessary  temperature  being  maintained. 

The  rocks  above  the  sulphur-bearing  beds  are  not  strong  enough 
to  support  the  dome  after  much  sulphur  has  been  extracted.  At  the 
property  of  the  Union  Sulphur  Co.,  which  has  been  worked  steadily 
since  1895,  it  has  been  necessary  to  employ  a  dredge  constantly  to 
pump  material  from  adjacent  areas  onto  the  settled  ground  in  order 
to  hold  the  level.  It  is  estimated  that  in  places  at  this  property  the 
original  surface  is  200  feet  below  the  present  surface,  which  at  the 
most  is  only  about  25  feet  above  sea  level. 

The  development  of  a  sulphur  property  and  the  equipment  for  op- 
eration requires  large  expenditures.  Prospecting  can  only  be  done 
satisfactorily  by  drilling,  the  number  of  drill  holes  necCvSsary  to  estab- 
lish the  existence  of  a  deposit  varying  with  the  nature  of  the  de- 
l>osit.  In  recent  years  it  has  cost  in  the  neighborhood  of  $5,000  per 
hole  for  drilling  at  plants  located  near  good  transportation  facili- 
ties. At  the  present  time  it  would  probably  require  an  investment 
of  one  to  two  million  dollars  to  develop  and  place  in  production  a 
property  extending  over  an  area  of  perhaps  300  acres.  A  large 
quantity  of  sulphur  must,  therefore,  first  be  actually  determined  to 
insure  the  return  of  the  invested  capital  plus  a  reasonable  profit. 

There  are  now  three  properties  producing  sulphur  by  the  use  of 
the  Frasch  process  or  a  modification  of  that  process:  The  Union 
Sulphur  Co.,  at  Sulphur,  near  Lake  Charles,  La. ;  the  Freeport  Sul- 
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phur  Co.,  at  Bryant  Heights,  Tex. ;  and  the  Texas  Gulf  Sulphur  Co., 
at  Matagorda,  Tex. 

UVXOV  SULPHITB  00. 

The  Union  Sulphur  Co.  in  1902  began  to  produce  sulphur  on  a 
practical  scale,  and  by  1905  the  production  had  increased  to  over 
200,000  long  tons  per  year.  From  that  time  the  yearly  production 
was  usually  greater  than  the  requirement,  and  some  stocks  were 
accumulated  above  ground.  By  October,  1917,  when  a  special  com- 
mission of  the  Bureau  of  Mines  and  the  United  States  Creological 
Survey  visited  the  property,  the  production  had  been  increased  to 
2,000  tons  per  day,  which  at  that  time  was  considered  a  maximum 
output  with  the  equipment  installed.  There  were  then  more  than 
800,000  long  tons  of  sulphur  above  ground  at  the  property. 

Under  the  stress  of  the  war-time  requirement^  and  the  necessity 
of  maintaining  an  adequate  stock  above  ground  to  meet  any  emer- 
gency, the  production  was  further  increased  during  the  first  six 
months  of  1918,  till  by  June,  1918,  the  production  had  reached 
nearly  4,000  tons  per  day,  and  the  stock  above  ground  had  been  in- 
creased to  about  1,000,000  tons. 

The  operations  of  the  company  were  interrupted  on  August  7, 
1918,  by  a  tornado  which  blew  down  all  the  derricks  over  the  wells, 
all  the  pipe  lines,  etc.,  and  also  the  smokestacks  of  the  boiler  plants. 
Within  a  few  weeks,  however,  new  wells  had  been  drilled  and  equip- 
ped with  piping  and  connected  to  the  boilers  and  mining  resumed. 
By  early  October  the  production  was  again  about  4,000  tons  per  day, 
and  could  have  been  still  further  increased. 

Brimstone  is  shipped  from  Sulphur,  La.,  by  rail  direct  to  the 
points  of  consumption,  or  over  a  special  line  68  miles  long  to  Port 
Sabine,  Tex.,  where  it  is  loaded  onto  ships.  Prior  to  1917,  about 
one- fourth  of  the  total  shipment  was  made  all  rail,  and  three- fourths 
by  rail  to  Sabine  and  then  by  ships. 

For  an  average  daily  production  of  about  2,000  tons,  there  are 
required  about  4,000  barrels  of  fuel  oil.  The  labor  required  for  pro- 
duction at  this  rate  is  about  800  men.  About  8,000,000  gallons  of 
water  are  pumped  and  heated  each  24  hours. 

The  sulphur-bearing  deposit  at  this  property  is  only  about  64  acres 
in  extent,  but  is  apparently  of  unusual  richness,  and  it  is  believed 
may  be  depended  on  for  many  years  to  produce  sulphur  at  a  reason- 
able cost.  During  the  war  period  the  mining  cost  rose  to  about  $10 
per  ton,  but  prior  to  1917  was  less  than  $6  per  ton.  According  to 
a  report  of  the  Federal  Trade  Commission  (S.  Doc.  No. -248),  the 
cost  during  the  first  half  of  1917  was  $5.75  per  ton. 

FBEEPOBT  BTTLFKirB  00. 

The  property  of  the  Freeport  Sulphur  Co.  is  located  at  Bryant 
Heights,  about  40  miles  from  Galveston,  and  within  3  miles  of  the 
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coast.  The  deposit  comprises  a  number  of  scattered  bodies  spread 
over  a  large  area  (about  520  acres),  considerably  larger  than  that 
worked  by  the  Union  Sulphur  Co.  On  account  of  this  fact  the  cost 
of  production  at  Freeport  undoubtedly  is  a  little  higher  than  at  the 
Union  property.  According  to  the  report  of  the  Federal  Trade  Com- 
mission (S.  Doc.  248),  the  cost  during  the  first  six  months  of  1913 
was  $6.15  per  ton. 

The  company  began  to  produce  in  1913.  During  the  first  nine 
months  of  1917  the  production  averaged  about  1,500  tons  per  day, 
which  was  considered  to  be  the  maximum  rate  of  production  with 
the  equipment  then  installed. 

In  working  this  property  to  produce  1,500  tons  per  day,  about 
8,000,000  gallons  of  water  are  pumped  and  heated.  The  boiler  ca- 
pacity of  the  plant  is  about  25,000  horsepower. 

TEXAS  OULF  SULPHUB  00. 

The  property  of  the  Texas  Gulf  Sulphur  Co.  is  located  on  the 
Matagorda  Big  Hill,  in  Matagorda  County,  Tex.,  within  one-half 
mile  of  Matagorda  Bay  and  about  6  miles  from  the  deep  water  of 
the  Gulf.  The  property  is  reached  by  a  branch  of  the  Atchison, 
Topeka  &  Santa  Fe  Railway  from  Bay  City  to  Matagorda. 

The  company's  holdings  cover  300  to  400  acres,  on  or  adjacent  to 
the  mound,  which  itself  covers  200  to  300  acres,  and  rises  about  35 
feet  above  sea  level.  Matagorda  Big  Hill  is  a  typical  "  saline  dome.'' 
Extending  to  a  depth  of  800  to  1,000  feet  below  the  surface  is  sand, 
shale,  clay,  and  gravel;  below  these  unconsolidated  sediments  is  a 
"  cap  rock  "  of  limestone.  The  sulphur  occurs  immediately  below 
the  limestone  at  depths  of  870  to  1,215  feet,  depending  on  its  loca- 
tion in  the  dome,  and  varies  in  thickness  from  60  to  90  feet.  A' 
stratum  of  salt  and  gypsum  is  found  underneath  the  sulphur  bed. 
The  average  sulphur  content  of  the  sulphur  bed  varies  from  20  to  40 
per  cent.  It  is  estimated  that  there  are  over  10,000,000  tons  of  suL 
phur  available  in  the  deposit. 

Actual  operations  were  started  early  in  March,  1919.  Several  wells 
are  now  in  operation,  producing  about  1,500  tons  a  day." 

OTKEB  PB0PEBTIE8. 

Besides  the  three  properties  mentioned,  which  are  riow  mining  sul- 
phur, the  following  properties  on  the  coastal  plain  are  possible  po- 
tential producers: 

1.  The  Texas  Exploration  Co.  property,  Damon  Mound,  north- 
western Brazoria  County,  Tex.,  about  35  miles  northwest  of  Freeport 
on  a  branch  of  the  Southern  Pacific  Railway  connecting  with  the 

•  See  news  item,  Operations  of  the  properties  of  the  Texas  Gulf  Sulphur  Co.,  Eng.  and 
Min.  Jour.,  vol.  107,  Mar.  29,  1019,  pp.  555-557. 
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main  line  at  Bosenberg,  18  miles  north  of  Damon  Mound.  It  is 
claimed  that  at  least  3,000,000  tons  of  sulphur  have  been  definitely 
developed  by  drilling. 

2.  The  Texas  Co.  property,  Haskins  Mound,  Brazoria  County, 
Tex.,  4  miles  west  from  Chocolate  Bay  and  8  miles  northwest  frwn 
the  Gulf  Coast. 

Many  other  localities  along  the  coastal  plains  offer  possibilities 
for  developing  sulphur  deposits,  but  none  of  them  has  been  suffi- 
ciently prospected  to  estimate  the  reserves,  or  the  conditions  for 
mining.  Some  of  the  localities  which  have  known  possibilities  for 
production  are:  (1)  Hackley,  in  Harris  County,  26  miles  northwest 
of  Houston;  (2)  Liberty,  about  S  miles  south  of  Liberty  Station  on 
the  Southern  Pacific  Railway;  (3)  Barbers  Hill,  9  miles  southeast 
of  Wattey  Station;  and  (4)  Hackberry  Island,  in  Cameron  Parish, 
La.,  18  miles  southwest  of  Lake  Charles,  and  12  miles  from  the  Gulf 
coast.  In  fact,  the  Gulf  coast  district  offers  promises  for  the  de- 
velopment of  several  large  deposits  in  the  future,  as  the  demand  for 
surphur  increases.  It  is  rather  doubtful,  however,  whether  there 
will  be  any  extensive  development  of  these  deposits  for  years  to 
come.  A  deposit,  to  be  successfully  worked,  would  have  to  occur 
under  conditions  exceptionally  favorable  for  low  cost  of  production 
and  have  easy  transportation  facilities. 

Prior  to  the  extraordinary  condition  created  by  the  war,  the 
Union  Sulphur  Co.  and  the  Freeport  Sulphur  Co.  were  more  than 
able  to  care  for  the  brimstone  demand  in  this  country.  To  the 
production  capacity  of  these  two  companies  is  now  added  that  of 
the  third,  the  Texas  Gulf  Co.  The  future  requirements  for  brim- 
stone are  rather  problematical,  as  it  is  not  certain  to  what  extent 
brimstone  will  continue  to  be  used  in  acid  manufacture  in  place  of 
pyrite.  To  compete  with  pyrite,  brimstone  will  probably  have  to 
sell  at  a  price  which  will  not  encourage  anyone  not  now  in  the  field 
to  make  heavy  investments  in  the  development  of  the  "  domes*" 

SUIiPHUB  DEPOSITS  IN  WEST  TEXAS  AND  OTHER  DISTRICTS  IN  THE  WEST. 

Within  the  last  15  years  several  attempts  have  been  made  to  mine 
and  extract  sulphur  from  the  deposits  found  in  an  extensive  belt 
of  gypsum  in  Culberson  County,  Tex.*  So  far  these  attempts  have 
not  been  an  economical  success. 

The  sulphur  occurs  in  the  gj^psum  and  limestone  beds  either  as 
layers  more  or  less  parallel  with  the  stratifications  of  the  rocks, 

^■O^—  ■  ^^^^—         ^—11  ^  IIMMI  ■  ,  ■■    ■^     ■■»■■»■■■■■  ■      ,  I        ■  ■ 

•Ricbardson,  G.  B.,  ContrlbaUoDs  to  economic  geology — salt,  gypsam,  and  pttroleum 
in  tranB-Pecos  Texas,  U.  S.  Gool.  Survey  Bull.  260,  1904,  pp.  573-585 ;  Porch,  B.  C,  Jr., 
The  Rustler  Springs  sulphur  deposits,  Univ.  Texas  Bull.  1722,  April  15,  1917,  pp.  57-59. 
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or  as  cementing  material  within  the  coarsely  crystallized  gypsum, 
or  as  amorphous  bunches  within  the  rock. 

The  relatively  most  extensive  operations  with  this  material  have 
been  conducted  by  the  Michigan  Sulphur  '&  Oil  Co.  An  at- 
tempt was  made  to  extract  the  sulphur  by  the  White  steam  process, 
Tv'hich  consisted  of  loading  sorted  ore,  containing  about  40  per  cent 
sulphur,  into  perforated  sheet-iron  cars,  and  running  the  cars  into 
a  horizontal  cylindrical  retort,  into  which  steam,  at  60-pound  pres- 
sure, was  admitted  for  2|  houre.  About  60  to  65  per  cent  of  the 
sulphur  contained  in  the  ore  was  liquated  out,  but  on  account  of 
the  high  cost  of  fuel  the  production  was  unprofitable. 

The  West  Texas  Sulphur  Co.  has  erected  a  plant  to  treat  the  ore 
under  a  modification  of  the  steaming  process  described. 

The  district  as  a  whole  appears  to  have  a  large  quantity  of  sul- 
phur, apparently  scattered  through  a  large  number  of  small  de- 
posits. It  is  problematical  whether  any  one  of  these  could  be  ex- 
ploited to  advantage  by  individual  efforts,  under  the  present  condi- 
tions as  to  market,  etc.,  but  the  deposits  are  potential  sources  of  supr 
ply  for  the  future. 

In  1918  some  tests  were  conducted  by  J.  M.  Hyde  at  the  Bureau 
of  Mines  experiment  station  at  Berkeley,  Calif.,  to  determine  the 
possibility  of  recovering  the  sulphur  from  this  ore  by  flotation. 
These  tests  showed  that  a  high  recovery,  about  80  per  cent,  could  be 
obtained  in  a  concentrate  carrying  about  85  per  cent  sulphur. 

Various  small  sulphur  deposits  have  been  located  in  Colorado, 
chief  among  them  being  the  Vulcan  mine,  near  lola,  in  Gunnison 
County,  and  the  property  of  the  Colorado  Sulphur  Production  Co., 
near  Creede,  in  Mineral  County.  The  Vulcan  mine  has  been  oper- 
ated at  intervals  for  the  past  20  years,  but  so  far  unsuccessfully. 
Thedistillationof  the  sulphur  from  this  mine  has  resulted  in  a  prod- 
uct containing  selenium,  which  is  detrimental  to  the  use  of  the  sul- 
phur in  the  manufacture  of  acid.  The  property  near  Creede  has 
not  been  worked,  though  an  effort  was  made  in  1918  to  start  opera- 
tions there. 

In  Wyoming,  deposits  of  sulphur  have  been  found  in  various 
places,*  but  the  only  two  properties  that  have  been  worked  are  those 
near  Cody,  in  Park  County,  and  Thermopolis,  in  Hot  Springs 
County.  The  Cody  Sulphur  Co.  and  Yellowstone  Sulphur  Co.  have 
operated  intermittently  during  the  last  20  years  neai-  Cody,  but, 
primarily  because  of  the  difficulties  in  obtaining  an  economical  re- 

•  Woodniff,  B.  G.,  Sulphur  deposits  at  Cody,  Wyo.,  U.  S.  Geol.  Survey  Bull.  340,  1907, 
pp.  451-456;  Sulphur  deposits  near  Thermopolis,  Wyo.,  U.  S.  Geol.  Survey  Bull,  380, 
1009,  pp.  373-380.  Ilewett,  D.  F.,  Sulphur  deposits  of  Sunlight  Basin,  Wyo.,  U.  S.  QeoL 
Survey  Bull.  530,  1911,  pp.  350-362;  Sulphur  deposits  in  Park  County,  Wyo.,  U.  S. 
Qeol.  Surrey  Bull.  590,  1914,  pp.  477-^80. 
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covery,  the  production  1ms  been  siimll.  Sulphur  deposits  near  Ther- 
mopolis  have  also  been  worked  by  various  companies,  but  the  pro- 
duction has  been  small.  It  is  not  probable  that  this  Wyoming  dis- 
trict will  ever  become 'a  large  and  constant  producer  of  sulphur. 

In  Utah,  sulphur  has  been  reported  at  various  places.  The  only 
producing  property  is  that  of  the  Utah  Sulphur  Corporation,  located 
27  miles  from  Black  Rock  on  the  Salt  Lake  Railroad,  at  a  mining 
camp  called  Morrissey  (formerly  Sulphurdale).  The  deposit  has 
been  described  by  Lee."  The  sulphur  produced  in  this  property  has 
been  sold  to  the  beet-sugar  refineries.  On  account  of  the  high  cost 
of  recovery,  and  the  long  haul,  this  sulphur  could  not  be  considered 
available  for  acid  manufacture  in  the  East. 

In  Idaho  a  sulphur  deposit  is  being  developed  by  the  Idaho  Sul- 
phur Co.,  about  five  miles  east  of  Soda  Springs  (on  the  Oregon 
Short  Line  Railroad)  in  Bannock  County.  The  deposit  has  been  de- 
scribed by  Richards  and  Bridges.^  The  commercial  possibilities  of 
this  project  are  not  yet  demonstrated.  If  the  treatment  problem  is 
splved  successfully  this  property  probably  can  produce  a  consider- 
able tonnage  for  the  Pacific  coast  market. 

In  California  sulphur  showings  are  reported  in  various  districts, 
but  from  the  information  available  regarding  them  it  is  apparent 
that  they  are  small  and  relatively  unimportant  as  far  as  constitut- 
ing a  possible  source  of  supply  to  the  acid  industry  of  the  Pacific 
coast  is  concerned. 

In  Nevada  the  two  producers  are  the  property  of  the  Cuprite 
Esmeralada  Sulphur  Co.,  at  Cuprite,  Nye  County,  and  the  property 
of  the  Nevada  Sulphur  Co.,  located  at  Sulphur,  Humboldt  County. 

The  western  deposits,  as  a  rule,  are  of  uncertain  character,  and 
their  tonnage  yields  would  be  comparatively  small.  Their  general 
great  distance  from  consuming  centers  has  been  detrimental  to  their 
development  in  the  past  and  is  likely  to  remain  so  in  the  near  future. 
However,  with  proper  solutions  of  the  treatment  problems  and  im- 
proved transportation  facilities  the  aggregate  production  from  these 
deposits  may  be  made  to  take  care  of  the  western  consumption. 
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GENERAL  CONSIDERATIOX8  REGARDING  CHEMICAL  CONSTITUENTS. 

Pure  pyrite  contains  53.4  per  cent  sulphur  and  46.6  per  cent  iron. 
Pyrite  suitable  for  acid  manufacture  should  contain  in  general  as. 
much  sulphur  as  possible.  Under  ordinary  conditions  most  of  the 
acid  manufacturers  require  a  pyrite  containing  not  less  than  42  per 
cent  sulphur.  Under  extraordinary  conditions,  such  as  existed  in  cer- 
tain localities  during  the  war,  pyrite  containing  as  low  as  80  per  cent 
sulphur  was  used.  Pyrite  containing  less  than  30  per  cent  usually 
was  not  used  alone,  but  in  conjunction  with  pyrite  higher  in  sulphur 
or  with  brimstone. 

The  content  of  available  sulphur  in  general  determines  the  value 
of  the  pyrite  to  the  consumer,  although  the  physical  characteristics 
of  the  ore  also  are  important.  With  pure  ores  and  with  the  proper 
types  of  roasters  and  skillful  operation  it  is  possible  to  reduce  the 
sulphur  content  of  the  cinder  to  less  than  one-half  per  cent.  In  prac- 
tice, however,  the  sulphur  content  of  the  residue  is  seldom  less  than 
2  per  cent.  With  ores  containing  impurities,  such  as  zinc,  copper, 
lead,  lime,  and  magnesia,  it  is  practically  impossible  to  reduce  the 
sulphur  content  to  such  a  low  percentage,  even  with  the  most  skill- 
ful manipulation.  This  is  due  largely  to  the  formation  of  sulphate 
of  these  metals,  which  are  not  decomposed  by  the  temperature  of  the 
roasters. 

Discussing  the  question  of  the  effect  of  these  impurities  on  the 
availability  of  the  sulphur,  Falding*  says: 

When  ores  contain  among  others  of  minor  importance  the  foUowing  minerals, 
they  will,  at  the  ordinary  temperature  of  burners  used  by  sulphuric  acid  manu- 


•  Faldinff,  F.  J.,  The  manufacture  of  sulphuric  acid :  Mineral   Industry,  vol.  7,  1898, 
p.  653-«54. 
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facturers,  retain  in  chemical  combination  the  following  proportion  of  sulphur, 
which  will,  therefore,  not  be  available  for  making  acid : 


Foreach  percent  of 

There  will  be  found  (per  cent  S). 


Cu 
0.50 


Zn 

0.50 


Pb 
0.15 


CaO 

0.57 


MgO 

0.80 


This  Is  on  the  assumption  that  all  the  sulphides  are  converted  to  sulphates, 
which  is  by  no  means  the  case. 

The  amount  of  sulphur  retained  by  these  substances  varies  accord- 
ing to  the  roasting  condition  and  to  the  physical  character  of  the 
ore,  and  actual  operating  experience  with  any  particular  ore  is 
necessary  to  determine  the  actual  sulphur  retained  by  it.  For  ex- 
ample, during  a  recent  experiment  conducted  over  several  months 
by  a  large  and  carefully  operated  acid  plant,  in  which  noncupreous 
Spanish  pyrite  was  burned  in  comparison  with  a  domestic  copper 
ore,  the  latter,  in  spite  of  its  copper  content,  yielded  a  cinder  with 
an  average  sulphur  content  0.4  per  cent  less  than  the  noncupreous 
Spanish  ore.  This  result  was  due  to  the  fact  that  the  physical 
characteristics  of  the  domestic  ore  made  it  much  more  free  burning 
than  the  fine  textured,  noncupreous  Spanish  ore.  With  zinc,  lead, 
lime,  or  magnesia  present  the  retention  of  sulphur  by  these  impuri- 
ties would  be  more  nearly  as  indicated  above,  regardless  of  the 
physical  condition  of  the  ore. 

In  general,  the  figures  in  the  preceding  table  give  a  basis  for  a 
settlement  in  the  absence  of  any  data  obtained  from  actual  roasting 
of  ore.  For  example,  an  ore  containing,  say,  42  per  cent  sulphur, 
and  3  per  cent  zinc,  2  per  cent  CaO,  and  1  per  cent  MgO,  will  have 
only  about  87.6  per  cent  available  sulphur.  The  impurities  will 
retain  3.4  per  cent,  and  the  calcine  from  even  a  pure  ore  will  retain 
the  equivalent  of  at  least  1  per  cent  of  the  sulphur  in  the  original 
ore,  so  that  the  total  unavailable  sulphur  is  about  4.4  per  cent,  giving 
37.6  per  cent  as  available,  or  about  90  per  cent  of  the  total  sulphur 
content. 

Pyrite  ore  is  usually  sold  at  a  price  per  unit  of  sulphur  by  analysis. 
If  the  ore  mentioned  above  is  sold  at  a  price  of  10  cents  per  unit  the 
cost  of  the  ore  to  the  consumer  is  $4.20  per  ton  (2,240  pounds). 
However,  as  only  90  per  cent  of  the  sulphur  is  available  for  acid 
manufacture,  the  actual  cost  of  the  available  sulphur  per  unit  is 
11-1/9  cents. 

With  the  same  proportion  of  impurities,  an  ore  having  a  higher  sul- 
phur content  is  of  greater  value  per  imit  of  sulphur  than  an  ore  having 
a  lower  content.  Assume  two  pyrite  ores  to  be  free  from  the  impuri- 
ties that  would  retain  sulphur,  one  containing  45  per  cent  sulphur, 
and  the  other,  40  per  cent  sulphur.    It  is  readily  possible  that  under 
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suitable  roasting  conditions  the  sulphur  content  of  the  residues  from 
the  two  ores  may  be  reduced  to  2.0  per  cent.  However,  in  order  to 
obtain  the  same  units  of  available  sulphur,  it  is  necessary  to  roast 
1.125  tons  of  the  ore  carrying  40  per  cent  sulphur  for  every  ton  of 
the  ore  containing  45  per  cent  sulphur.  Thus  the  cost  of  freight, 
loading,  unloading,  crushing,  and  roasting  per  unit  of  available 
sulphur  is  12^  per  cent  greater  for  the  40  per  cent  ore  than  for  the 
45.  per  cent  ore. 

As  regards  the  proportional  values  of  sulphur  in  45  per  cent  ore 
and  in  35  per  cent  ore  the  difference  is  still  greater,  because  it  is 
well-nigh  impossible  to  reduce  the  sulphur  content  of  the  cinder  as 
low  in  burning  35  per  cent  ore  as  in  burning  the  45  per  cent  ore, 
without  the  use  of  a  special  type  of  roaster  or  of  external  heat.  The 
cinder  from  an  ore  containing  originally  only  35  per  cent  sulphur 
will  seldom  carry  less  than  2^  and  usually  carries  4  per  cent  sulphur. 
Thus,  in  order  to  obtain  the  same  number  of  available  units  of  sul- 
phur, it  is  necessary  to  handle  37  per  cent  more  of  the  35  per  cent 
ore  than  it  would  of  the  45  per  cent  ore. 

The  other  constituents  of  the  ore  which  have  a  deleterious  effect 
in  the  manufacturing  processes,  or  which  reduce  the  value  of  the 
pyrite  for  acid  manufacture,  are  arsenic,  selenium,  and  other  volatile 
metallic  compounds,  including  compounds  giving  off  chlorine  or 
fluorine  in  roasting. 

Arsenic  and  selenium  in  proportions  less  than  0.20  per  cent  are  of 
little  or  no  consequence  in  the  manufacture  of  acid  by  the  chamber 
process.  In  fact,  at  several  chamber  plants,  ores  containing  as  high 
as  1.0  per  cent  are  being  utilized.  However,  with  a  large  proportion 
of  arsenic  present,  the  fumes  of  arsenic  trioxide  tend  to  clog  the  flues 
and  towers,  and  the  acid  produced  therefrom  contains  sufficient  ar- 
senic to  corrode  the  chambers.  Arsenic  is  verv  deleterious  to  the  con- 
tact  process,  and  when  ores  containing  even  a  trace  of  arsenic  are 
used  in  connection  with  this  process,  the  arsenic  must  be  completely  • 
removed  by  an  elaborate  and  rather  expensive  cleaning  system.  If 
the  ores  contain  more  than  0.2  per  cent  arsenic  the  necessary  clean- 
ing system  would  be  so  elaborate  that  the  cost  of  removal  would  be 
excessive,  and  ores  with  that  high  an  arsenic  content  are  not  suit- 
able in  any  way  to  the  contact  process. 

With  the  proportions  commonly  encountered  in  pyrite  ores,  these 
impurities  are  seldom  present  in  the  acid  in  amounts  of  any  conse- 
quence to  the  fertilizer  manufacturer,  or  to  some  other  manufacturers. 
In  acid  intended  for  "  pickling  "  iron  previous  to  tinning,  or  to  gal- 
vanizing, or  for  the  drug  trade,  or  for  the  general  use  of  the  chemical 
trade,  they  are  inadmissible.  In  general,  ores  containing  less  than 
0«1  per  cent  arsenic  are  termed  nonarsenical  and  are  sold  for  a  higher 


38  MANUFACTURE   OF  SULPHURIC  ACID. 

price  than  arsenical  ores.  The  differential  in  price,  as  a  rule,  is  be- 
tween 0.5  and  1.0  cent  per  unit.  As  a  matter  of  fact,  the  penalty 
for  any  arsenical  ore,  especially  ore  with  a  high  arsenic  content,  may 
well  be  as  much  as  2  cents  per  unit  in  certain  localities. 

V^olatile  metallic  compounds  are  deleterious  in  that  they  are  cw- 
ried  into  the  flues  and  tend  to  clog  the  Glover  towers  and  to  make 
^^  dirty  "  acid — ^that  is,  acid  containing  these  metals  either  in  solution 
or  in  finely  divided  suspensions. 

Chlorine  and  fluorine  are  especially  undesirable  at  contact  acid 
plants,  as  will  be  discussed  in  a  subsequent  connection. 

Fluorine  is  injurious  to  the  lead  chambers,  and  to  the  packing  in 
the  Glover  tower  at  acid  plants.  Thus,  fluorides  are  not  desirable 
m  pyrite. 

Another  objectionable  impurity  in  pyrite  is  coal,  from  which 
hydrocarbons  may  be  distilled,  carrying  oflf  carbon  which  contami- 
nates the  acid.  Coal  or  carbon  is  objectionable  in  the  raw  material 
for  contact  plants,  as  any  carbon  monoxide  which  may  be  formed  is 
a  detriment  to  the  contact  process. 

GENERAIi  DISCUSSION  REGARDING  PHYSICAIi  CONDITION. 

Although  there  have  been  no  widely  accepted  standards,  pyrite  has 
been  sold  generally  in  three  sizes — ^lump,  "  furnace,"  and  fines. 

Lump  ore  contains  no  pieces  over  18  inches  in  size,  and  all  the 
fines  have  been  screened  out. 

"  Furnace  "  ore  has  been  sized  through  a  2i-inch  or  3-inch  screen, 
or  ring,  onto  a  J-inch  screen.  Not  more  than  5  per  cent  of  the  ore 
should  be  finer  than  one-quarter  inch. 

More  careful  sizing  of  "  furnace  "  ore  than  the  above  should  be 
employed  to  get  the  best  results  in  lump  burners.  This  feature  is 
discussed  in  connection  with  the  operation  of  lump  burners. 

Fine  ore  includes  all  ore  and  concentrate  which  will  pass  through 
a  J-inch  screen. 

A  large  consumer  having  burners  for  both  lump  and  fines  may  buy 
lump  ore  or  "  run-of-mine  ore  "  and  crush  and  screen  it  to  provide 
the  desired  proportions  of  lump  and  fines.  The  purchaser  is  usually 
allowed  25  to  50  cents  per  ton  to  cover  the  cost  of  crushing  and 
screening. 

In  this  country  heretofore  it  has  been  customary  to  price  Spanish 
ore  fines  at  about  2  cents  per  unit  of  sulphur  less  than  the  price  of 
furnace  size. 

Some  ores  act  explosively  or  decrepitate  in  the  burners.  Thus 
certain  furnace-size  ores  may  produce  a  large  amount  of  fines  in  the 
burners,  which  will  fall  through  the  grates  unburned,  causing  high 
sulphur  losses  and  possibly  other  detrimental  features,  such  as  clinker- 
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ing  and  matting  on  the  grate  bars.  Decrepitation  is  due  generally 
to  the  presence  of  hydrated  silicates  and  can  be  prevented  only  by 
a  preliminary  heating  before  burning. 

Certain  pyrite  ores  bum  more  readily  than  others — ^that  is,  are  free 
burning — ^because  of  the  physical  character  of  the  particles  of  ore, 
whether  granular  or  in  a  dense  mass  of  fine-grained  particles.  Such 
characteristics  can  be  determined  only  by  test. 


PTRITE-BURNING  CAPACITY  IN  UNITED  STATES. 

The  total  sulphur  requirements  in  the  form  of  fine  and  lump 
pyrite  ore,  if  all  pyrite-buming  equipment  in  this  country  should 
be  operated  at  capacity  on  pyrite  alone,  would  amount  to  840,000  long 
tons,  of  which  480,000  tons  would  be  sulphur  in  lump  ores.  This 
would  be  equivalent  to  about  2,500,000  tons  of  pyrite  containing  40 
per  cent  sulphur. 

Of  the  total  pyrite  requirements  almost  50  per  cent  is  for  the  acid 
plants  in  zone  1 — ^that  is,  along  the  Atlantic  seaboard  north  of  the 
North  Carolina  line.  The  following  table  gives  the  approximate  re- 
quirements of  sulphur  in  the  form  of  .lump  and  fine  pyrite  in  the 
several  zones: 

Sulphur  required  in  the  form  of  pyrite  to  operate  all  plants  in  United  Staiea 

equipped  with  pyrite  burners. 


Zone. 

Fines. 

Lump  or  furnace  size. 

Long  tons. 

Percent- 
age of 
total 
fines. 

Long  tons. 

Percent- 
age of 
total 
lump. 

1 

290,000 
63,000 
27,000 
57,000 
53,000 

6a4 
10.9 
5.5 
12.0 
11.2 

135,000 
63,000 
19,000 

138,000 
5.000 

37.6 

18.0 

5.2 

37.8 

2 

8 

4 

5  and  6 

'                           1 

480,000 

100.0 

360,000 

100.0 

SPANISH  PYRITE. 

The  pyrite  deposits  of  southern  Spain  and  Portugal  are  by  far 
the  most  important  in  the  world,  as  before  the  war  they  supplied 
about  70  per  cent  of  the  world's  consumption  of  pyrite.  The  area 
in  which  deposits  are  situated  is  about  100  miles  long  by  12  to  18 
miles  mide  and  extends  from  Aznol-Collar,  in  Spain,  to  San  Do- 
mingos,  in  Portugal.  The  total  resources  of  ore  in  this  district  are 
estimated,  by  J.  H.  L.  Vogh,  a  Norwegian  geologist,  to  be  about 
1,000,000,000  tons. 

The  annual  production  from  this  area  is  about  4,000,000  tons,  of 
which  400,000  tons  is  obtained  from  Portugal,  the  rest  from  Spain. 
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In  1910  the  exports  of  pyrite  from  Spain  were  distributed  about  as 
follows: 

Exports  of  pyrite  from  f^pain,  1910. 

To—  Long  tons. 

United  States  and  Canada - •  700,000 

Germany   A 800, 000 

England 800,000 

1^'rance  and  Belgium 500,000 

Only  the  high-grade  smelting  ores,  ores  of  low  sulphur  content, 
and  a  small  amount  diverted  to  the  local  phosphate  industry  are 
retained  in  the  country. 

The  ores  may  be  classed  roughly  as  follows : 

1.  Ore  containing  over  5  per  cent  copper,  smelting  grade,  retained 
in  Spain. 

2.  Ore  containing  1^  to  5  per  cent  copper.  This  ore  is  largely 
exported  to  European  points  for  the  recovery  of  copper,  sulphur, 
and  iron. 

3.  Ore  containing  about  li  per  cent  copper. 

4.  Ores  containing  too  small  a  percentage  of  copper  to  warrant 
recovery  of  the  copper.  These  ores  are  sold  only  for  the  sulphur 
content. 

The  deposits  are  worked  by  open-cut  methods,  with  a  mining  cost, 
including  cost  of  removal  of  the  overburden,  of  approximately  $1 
per  ton.  The  ore  is  transported  30  miles  to  Huelva,  where  it  is 
dumped  into  ore  pockets,  from  there  into  vessels.  Ore  containing 
49  per  cent  sulphur  has  been  sold  f.  o.  b.  Huelva  for  less  than  $3 
per  ton. 

A  considerable  part  of  the  ore  of  class  3,  which  is  shipped  to 
America,  is  first  treated  at  the  mines  by  being  spread  out  in  beds 
and  exposed  to  the  weather.  The  beds  are  turned  over  or  stirred 
at  intervals  and  are  frequently  wet  down  with  water  to  leach  out 
the  copper,  which  has  been  rendered  soluble  by  the  atmospheric 
oxidation  and  by  the  action  of  ferric  sulphate.  In  about  three 
years'  treatment  of  this  kind  the  copper  content  is  reduced  to  about 
0.3  per  cent,  the  iron  pyrite  remaining  practically  unchanged.  The 
sulphur  content  is  frequently  increased.  The  ore  is  then  sold  as 
"  washed  ore." 

Two  of  the  companies  selling  Spanish  pyrite  ores  in  this  country 

dispose  of  part  of  the  copper-bearing  unwashed  ores  under  a  form 

*of  contract  by   which  the  sulphur  content  alone  is  paid  for,  the 

pyrite  cinder  reverting  to  them.     These  companies  have  plants  for 

treating  the  cinder  for  the  recovery  of  the  copper  by  a  chlorination 

and   lixiviation   process,   after  which  the  residue  is  sintered  and 

shipped  to  the  iron  furnaces. 

The  chief  importers  of  Spanish  pyrite  ore  in  this  country  have 
been : 
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Pyrites  Co.  (Ltd.) ;  offices  in  London  and  New  York;  leaching 
and  sintering  plants  at  Wilmington,  Del.,  and  Roanoke,  Va. 

Pennsylvania  Salt  Mfg.  Co.;  offices  in  Philadelphia,  Pa.;  leach-. 
ing  and  nodulizing  plants  at  Philadelphia  and  Natrona,  Pa. 

Nay  lor  &  Co. ;  offices  in  New  York. 

Davis  Sulphur  Ore  Co. ;  offices  in  New  York. 

Ladenburg,  Thalman  &  Co.;  offices  in  New  York.  This  company 
ships  ore  from  Pomaron,  Portugal, 

In  1896  and  1905  the  New  York  price  for  Spanish  ore  was  10  cents 
per  unit  of  sulphur.  Just  before  the  war  the  price  was  12  to  12| 
cents  per  unit.  At  that  time  freight  rates  from  Spanish  ports  to 
New  York  were  between  $2.25  and  $2.50  per  ton.  In  the  contracts 
for  the  sale  of  Rio  Tinto  ore  prevailing  before  the  war,  when  the 
cinder  was  retained  by  the  buyer,  $1  to  $1.50  per  ton  of  pyrite  was 
charged  in  addition  to  the  charge  for  sulphur.  This  charge  was 
based  on  the  value  of  the  iron  content  of  the  ore  to  the  iron  industry. 
The  treatment  of  the  pyrite  cinder  to  prepare  it  for  the  iron  blast 
furnace,  such  as  briqueting,  nodulizing,  and  sintering,  is  discussed 
elsewhere  in  this  report  (pp.  204  to  207). 

The  sulphur  content  of  the  Spanish  ore  imported  to  this  country 
varies  between  46  and  50  per  cent — ^the  lump  will  run  47  to  49  per 
cent  and  the  fine  45  to  47  per  cent.  The  arsenic  content  occasionally 
runs  as  high  as  0.8  per  cent,  but  averages  about  0.36  per  cent.  The 
lead  and  zinc  contents  usually  total  less  than  1  per  cent. 

Prior  to  1890  the  importation  of  Spanish  pyrite  was  less  than 
20,000  tons.  During  the  period  1890  to  1900  the  importations  had  in- 
creased to  about  300,000  tons  per  year.  By  1910  the  importations 
had  increased  to  700,000  ton&  In  1914  about  900,000  tons  were  im- 
ported. The  greatest  tonnage  imported  in  any  year  was  in  1916, 
when  1,200,000  tons  were  received,  the  heavy  demand,  of  course, 
being  due  to  the  large  acid  requirements  for  the  manufacture  of 
munitions.  In  1917  the  importation  was  reduced  to  about  750,000 
tons,  this  decrease  being  due  to  the  shortage  in  ships. 

The  difficulty  of  obtaining  ships  became  even  greater  in  the  early 
months  of  1918,  and  the  importations  in  the  first  three  months 
averaged  less  than  50,000  tons  per  month.  In  April,  1918,  it  became 
necessary  for  the  United  States  Shipping  Board  to  ask  for  a  still 
greater  curtailment  in  the  importations.  As  a  result  of  a  conference 
held  under  the  auspices  of  the  War  Industries  Board  in  April,  at 
which  representatives  of  the  importers  and  the  consumers  were 
present,  the  importations  were  restricted  to  a  total  of  125,000  tons 
between  April  1  and  October  1, 1918.  The  amount  of  pyrite  actually 
imported  during  that  time,  however,  was  less  than  the  allowable 
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126,000  tons.  The  total  importations  of  Spanish  ore  during  the  year 
1918  was  about  270,000  tons. 

The  principal  ports  of  entry  of  the  Spanish  ore  for  the  last  five 
years  have  been  New  York,  Philadelphia,  and  Baltimore,  between  55 
per  cent  and  60  per  cent  of  the  total  importation  going  through  these 
ports.  Charleston,  S.  C,  and  Savannah,  Ga.,  each  receive  about  10 
per  cent,  most  of  the  rest  being  received  at  Boston,  Mass.,  Norfolk. 
Va.,  Wilmington,  N.  C,  Jacksonville,  Fla.,  and  New  Orleans,  La. 

During  the  war  the  price  of  Spanish  ore  was  greatly  increased  over 
the  prewar  prices,  because  of  the  high  freight  rates.  The  ore  was 
sold  to  the  consumer  usually  on  a  basis  of  the  old  prewar  quotations 
plus  the  excess  freight  charges,  wliich  brought  the  price  in  the  South 
Atlantic  ports  to  as  high  as  35  cents  per  unit,  with  an  average  of  per- 
haps 30  cents. 

Since  the  first  of  the  year,  1919,  the  freight  rates  from  Huelva  to 
New  York  have  been  decreased  to  $3.50  to  $4  per  ton.  With  that 
rate  the  Spanish  ore  was  quoted  in  July  in  New  York  at  about  16 
cents  per  unit  of  sulphur. 

Spanish  ore  is  sold  both  in  ''  furnace  size  "  and  in  fines  size,  the  fur- 
nace ore  going  primarily  into  the  South,  where  the  greater  propor- 
tion of  the  plants  having  lump-burner  equipment  are  situated,  and 
the  fines  going  to  the  northern  acid  plants.  It  has  been  customary 
to  price  the  Spanish  fines  at  about  2  cents  per  unit  less  than  the 
market  price  of  the  furnace  size.  This  is  due  to  the  fact  that  as  a 
rule  the  Spanish  ore  is  of  very  fine  texture  and  the  fines  from  the  ore 
contains  a -great  deal  of  "float  dust."  This  fine  dust  rising  with 
the  gases  from  the-  furnace  tends  to  clog  the  flues,  towers,  and  the 
entire  chamber  system,  and  the  fines  tend  to  cake  in  the  hottest  part  of 
the  furnace.  In  fact,  Spanish  fines  have  given  so  much  difficulty  in 
manipulation  that  the  acid  manufacture  has  penalized  the  fines  to 
some  extent,  though  as  a  matter  of  fact  the  differential  is  arbitrary. 

DOMESTIC  PYRITE. 
GROWTH  IK  PBODUCTIOir. 

Prior  to  1885  the  production  of  pyrite  in  this  country  was  less 
than  50,000  tons  per  year.  By  1890  the  production  had  been  in- 
creased to  about  100,000  tons  per  year,  and  this  was  about  the  rate 
of  production  till  1895  and  1896.  At  that  time  the  new  acid  plants 
in  the  South  were  beginning  to  require  more  pyrite,  with  the  result 
that  the  production  was  rapidly  raised  to  about  200,000  tons  per 
year  in  1900.  About  70  per  cent  of  this  production  was  from  Vir- 
ginia and  North  Carolina,  25  per  cent  from  Massachusetts  and  New 
York,  and  the  rest  from  California  and  Colorado.  By  1905  the  pro- 
duction had  increased  to  about  250,000  tons,  and  this  was  approxi- 
mately the  rate  up  to  and  including  1910.     Of  this  production,  about 
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48  per  cent  came  from  Virginia,  20  per  cent  from  California,  20  per 
cent  from  Massachusetts  and  New  York,  7  per  cent  from  Alabama 
and  Georgia,  and  the  rest  largely  from  Illinois  and  Ohio.  Since 
1-910  the  production  has  been  as  follows: 

Production  of  pyrite  in  the  United  fitatcs,  lOll-lBltJ* 


Year. 

Tons. 

Ymr. 

Tons. 

1911 

299,904 
350,928 
841,338 
336,662 

1915 

394,124 
423,556 
462,662 
464,494 

1912 

1916 

1913 

1917 

1914 

1918 

a  From  statistics  compiled  by  Cnited  States  Geological  Survey. 

In  1913  the  total  production,  about  341,000  tons,  was  obtained  from 
the  States  as  follows : 

Production  of  pyrite  by  Staten,  1913. 


From— 


Virginia 

California 

Wisconsin 

Georgia 

Ullnois , 

Indiana  and  Ohio, 
other  States 


Total 


Tons. 


148,200 
70,500 
25,200 
11,100 
11,200 
14,800 
60,000 


341,000 


Per  cent. 


43.5 
20.6 
7.4 
3.2 
3.3 
4.4 
17.6 


100.0 


In  1918  the  total  production,  about  404,000  tons,  was  obtained  as 
follows; 

Production  of  pyrite  by  f^tatcs,  1918.^ 


From— 


Ton.s. 


Virginia 

Calliorhia 

New  York... 

Georgia 

nilnois 

Colorado 

Ohio 

Missouri 

Other  States. 


143,427 

111,861 

63,982 

81,315 

24,369 

18,817 

9,845 

7,674 

53,204 


Per  cent. 


30.8 

23.9 

13.7 

6.7 

5.2 

4.5 

2.1 

1.6 

11.5 


Total 


464,494 


100.0 


•  From    statistics    complied    by    United    States    Geological    Survey. 


OCCURRENCE   OF   THE  PYRITE. 

The  principal  pyrite  deposits  of  the  eastern  half  of  the  United 
States  are  found  in  the  Appalachian  Mountain  range  in  scattered 
ilistricts  from  New  England  to  Alabama,  the  principal  cominer- 
cially  exploited  deposits  being  found  in  northern  Xew  York,  in 
Virginia,  northern  Georgia,  and  in  northeastern  Alabama. 

Pyrite  is  also  obtained  in  Missouri,  Colorado,  and  other  Western 
States.    California  also  is  a  large  producer  of  pyrite. 
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In  southwestern  Wisconsin  a  marcasite  ore  is  found,  but  the 
greatest  production  in  that  district  is  obtained  as  a  by-product  in 
the  concentration  of  zinc  blende  from  a  mixtiire  of  zinc  and  iron 
sulphites. 

As  a  general  rule,  the  domestic  pyrite  ores,  when  mined,  produce 
more  fines  than  they  do  lump  ore.  The  average  proportion  is  two- 
thirds  fines  and  one-third  lump.  This  fact  has  caused  considerable 
difficulty  during  the  last  two  years  in  marketing  the  pyrite  pro- 
duced in  the  southern  field.  The  southern  pyrite  has  been  primarily 
fine  ore  and  fine  concentrates  from  milling  operations,  whereas  the 
greater  proportion  of  the  southern  plants  are  equipped  for  burning 
lump  or  furnace  ore.  The  northern  pyrite  producers,  however,  have 
liad  no  difficulty  in  disposing  of  their  fines  as  well  as  their  lump 
ore  output,  as  the  furnace  equipment  in  the  North  consists  primarily 
of  fines  burners.  The  distribution  of  fines  and  lump  burners  in 
the  various  sections  of  the  country  is  discussed  elsewhere  in  this 
report  (pp.  63  to  69).  A  large  proportion  of  the  ore  in  the  East  must 
be  crushed  and  concentrated  before  it  is  put  on  the  market.  The  aver- 
age eastern  domestic  pyrite — lump,  fines,  or  concentrates — ^will  run 
about  40  per  cent  sulphur.  An  occasional  mine  or  concentrating 
mill  will  produce  material  running  as  high  as  45  or  47  per  cent 
sulphur,  and,  on  the  other  hand,  some  material  runs  as  low  as  3o^ 
per  cent  sulphur. 

The  ores  as  a  rule  are  very  low  in  phosphorus  and  arsenic  They 
frequently  contain  copper  in  proportions  varying  up  to  2  or  3  per 
cent,  with  small  amounts  of  lead  and  zinc. 

The  domestic  fines  and  concentrates  as  a  rule  are  less  difficult  to 
roast  than  the  Spanish  fines,  because  the  individual  grains  of  pyrite 
appear  to  be  coarser  and  there  is  less  tendency  for  the  material  to 
dust  and  to  clog  the  hearths. 

PTBITS  MINES  IV  XTHITED  STATES. 

A  brief  mention  may  be  made  of  the  mines  in  the  country  which 
have  been  producing  ore  recently,  or  which  have  made  preparation 
to  produce  ore  within  the  last  year  (1918). 

New  York  and  Massachusetts. — Prior  to  1910  the  Davis  mine  in 
the  Charlemont  district  in  Massachusetts  was  an  important  pro- 
ducer, but  on  account  of  a  cave-in,  the  production  was  suspended  in 
1910.  Since  then  the  production  in  Massachusetts  has  been  practi- 
cally negligible. 

In  New  York  the  principal  producers  during  the  last  two  years 
have  been: 

1.  The  mine  of  the  St.  Lawrence  Pyrites  Co.,  near  Herman,  in  St 
I-iawrence  County.     This  mine  has  been  producing  for  more  than 
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10  years.    The  crude  ore  runs  about  20  per  cent  sulphur,  and  the 
concentrates  from  the  mill  run  approximately  42  per  cent  sulphur. 

2.  The  Northern  Ore  Co.,  in  the  Edwards  district,  St.  Lawrence 
County.  Pyrite  is  produced  by  this  company  as  a  by-product  in 
zinc  concentration. 

3.  The  mine  of  the  New  York  Pyrites  Co.,  near  Gouveneur,  in  St. 
Lawrence  County.  The  company  shipped  lump  ore  during  1918  and 
is  now  prepared  to  ship  concentrates. 

Yvrgmid. — ^Virginia  has  always  been  the  largest  producer  of  pyrite 
in  the  East.  The  principal  producing  or  near-producing  mines  in 
Virginia  are  located  east  of  the  Blue  Ridge  in  the  central  and  north- 
western parts  of  the  State,  in  a  well-defined  belt  which  runs  north- 
east through  Buckingham,  Fluvanna,  Louisa,  Spotsylvania,  Stafford, 
and  Prince  William  Counties.  There  are  three  producing  mines 
grouped  around  Mineral,  in  Louisa  County.  The  principal  mines  in 
this  State  are  as  follows : 

1.  Armenius  mine,  about  li  miles  north  of  Mineral.  Prior  to  1916 
this  mine  produced  between  50,000  and  60,000  gross  tons  of  lump 
pyrite  and  concentrates  per  year.  Its  production  was  reduced  to  less 
than  1,000  tons  per  month  by  a  cave-in  of  the  main  shaft  early  in 
1916.    This  mine  is  now  being  operated  by  the  Grasselli  Chemical  Co. 

2.  Boyd-Smith  mine:  Three- fourths  mile  south  of  Armenius  and 
2  miles  from  Mineral.  This  mine  was  operated  in  1918  by  E.  I. 
du  Pont  de  Nemours  Powder  Co. ;  it  ships  mostly  concentrates  with 
a  small  output  of  lump  ore. 

3.  Sulphur  mine,  near  Mineral,  in  Louisa  County.  This  mine  was 
operated  in  1918  by  the  Virginia-Carolina  Chemical  Co.;  it  has 
shipped  for  86  years  and  the  principal  output  now  is  concentrates 
and  fines. 

4.  Julia  mine,  about  1  mile  southwest  of  Mineral.  This  property 
was  developed  in  1918  by  the  Armour  Fertilizer  Co. 

Other  producing  mines  in  the  State  are : 

5.  Old  Dominion  Sulphur  Corp.  mine,  near  Garrisonville,  Staf- 
ford County,  Va.  The  product  shipped  is  a  concentrate  carrying 
47  per  cent  sulphur. 

6.  Cabin  Branch  mines,  near  Dumfries,  Prince  William  County, 
Va.  This  mine,  owned  in  1918  by  the  American  Agricultural 
Chemical  Co.,  ships  lump  ore  and  concentrates. 

Several  other  deposits  were  developed  to  a  greater  or  less  degree 
during  1918,  but  no  production  was  obtained  from  them. 

South  Carolina, — ^The  only  producer  of  pyrite  in  South  Carolina 
is  the  mine  of  the  Kershaw  Mining  Co.  in  Lancaster  County.  This 
mine,  which  was  started  early  in  1918,  has  shipped  a  small  tonnage 
of  lump  pyrite,  but  the  product  is  principally  a  concentrate  carrying 
copper. 
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Georgia^ — Mine  of  the  Chestatee  Pyrite  &  Chemical  Corp.,  at  Ches> 
tatee,  in  Lumpkin  County.  This  property  was  under  extensive  de- 
velopment  in  1917  and  1918.  In  1917  the  shipments  were  lump  ore, 
but  in  1918  shipments  of  fines  and  concentrates  were  begun.  The  ore 
body  here  is  the  largest  developed  in  the  State.  A  power  plant  de- 
veloping 1,000  horsepower  has  been  installed,  and  a  branch  con- 
necting with  the  Gainesville  &  Northwestern  Railroad  at  Clermont 
has  been  completed. 

2.  Mine  of  the  .Standard  Pyrites  Co.,  in  Cherokee  County,  7  miles 
southeast  of  Ball  Ground,  on  the  Louisville  &  Nashville  Railroad. 
This  mine  produces  coarse  granular  pyrite,  which  is  concentrated  to 
a  45  per  cent  product.  The  product  is  free  from  arsenic  and  copper. 

3.  Mine  of  the  Marietta  Mining  Co.,  at  Marietta,  in  Cobb  County. 
This  mine  produces  a  granular  pyrite  which  is  concentrated. 

4.  Mines  of  the  Marietta  Mining  Co.,  at  Villa  Rica,  in  Colt  County, 
developed  during  1918. 

5.  Shirley  mine  of  the  Georgia  Mining  Co.,  near  Hiram,  Paulding 
County.  Some  ore  has  been  shipped  from  this  mine,  but  it  is  still 
being  developed. 

6.  Little  Bob  mine,nearHiram,  operated  by  Hanna&  Co.,  of  Cleve- 
land. This  mine  is  capable  of  producing  about  one-half  lump  ore: 
the  remainder  can  be  readily  concentrated  to  40  per  cent  sulphur. 

7.  Mine  of  the  Sulphur  Mining  &  Railroad  Co.,  a  subsidiary  of 
the  Virginia-Carolina  Chemical  Co.,  at  Villa  Rica,  Carroll  County. 
This  mine  has  produced  for  20  years  up  to  1918.  Some  work  was 
done  in  1918  toward  re-treating  some  of  the  old  tailings  from  the 
concentrator. 

AlahamoL — -l.  Property  of  National  Pyrites  &  Chemical  Co., 
Pyriton,  Clay  County.  Both  lump  and  concentrates  are  shipped. 
The  ore  carries  about  1  per  cent  copper. 

2.  Carpenter  mine,  Pyriton,  Clay  County,  owned  by  the  Southern 
Sulphur  Ore  Co.  In  1918  this  mine  produced  lump  ore.  However, 
the  fines  ore  can  be  concentrated  to  a  suitable  product 

3.  Mattison  mine,  near  Pyriton. 

Missov/ri, — 1.  Missouri  Cobalt  Co.,  of  Fredericktown,  Madison 
County,  has  shipped  a  concentrate  containing  copper,  cobalt,  nickel, 
and  sulphur. 

2.  "Hobo"  mine  of  the  American  Agricultural  Chemical  Co., 
situated  about  6  miles  southeast  of  Bourbon,  Crawford  County. 

3.  Cherry  Valley  iron  mine,  near  Steelville,  Crawford  County. 

4.  Beulah  mine,  1  mile  south  of  Kelsey,  operated  by  the  Commer- 
cial Acid  Co.,  of  St.  Louis. 

Much  of  the  ore  mined  in  the  "  filled-sinks  "  area,  which  lies  adja- 
cent to  the  Frisco  Railroad  between  St.  Clair  and  RoUa  in  Franklin 
and  Crawford  Counties,  and  in  which  the  three  last-named  mines 
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are  situated,  is  marcasite,  which  tends  to  spontaneous  combustion, 
and  is  therefore  difficult  to  ship. 

Wisconsin, — The  Wisconsin  district  does  not  produce  any  large 
tonnage  of  raw  pyrite,  but  has  an  annual  production  of  zinc-iron 
concentrates,  which  is  shipped  to  zinc  smelters  in  Illinois,  and  also 
a  by-product  containing  about  28  per  cent  sulphur.  This  by- 
product during  the  last  few  years  has  been  shipped  to  an  acid  plant. 
The  ores  in  this  district  are  treated  as  follows:  They  are  crushed 
and  are  then  given  a  '*  flash  roast,"  which  oxidizes  a  small  per- 
centage of  the  total  sulphur,  practically  the  volatile  atom  of  sul- 
phur in  the  pyrite,  thereby  making  the  iron  sulphide,  which  remains, 
magnetic.  The  calcine  is  then  treated  under  the  magnet,  and  a 
high-zinc,  low-iron  concentrate  and  a  magnetic  iron  sulphide  tailing 
obtained.  The  companies  that  have  shipped  iron-sulphide  tailings 
are  the  Vinegar  Hill  Mining  Co.,  Cuba  City,  Wis.;  the  Wisconsin 
Zinc  Co.,  New  Diggings,  Wis.;  and  the  Mineral  Point  Zino  Co., 
Mineral  Point,  Wis. 

Colorado. — ^Extensive  deposits  of  pyrite  have  been  developed  in 
various  mining  districts  of  Colorado.  The  Leadville  district  alone, 
if  properly  equipped,  could  produce  a  daily  output  of  at  least  1,000 
tons.  The  Colorado  pyrite  is  used  to  some  extent  by  the  Western 
Chemical  Manufacturing  Co.  at  Denver,  and  during  the  war  some 
small  shipments  were  made  to  acid  plants  in  Georgia.  However, 
high  freight  rates  have  always  prohibited  general  competition  at 
points  east  of  the  Mississippi  River.  The  Colorado  ore  is  generally 
soft  and  granular;  the  lump  ore  decrepitates  in  the  furnace,  and 
therefore  can  be  used  only  in  fines  burners. 

California. — ^There  are  many  large  deposits  of  high-sulphur 
pyrite  in  California.  The  principal  deposits  of  pyrite  contain  cop- 
per or  gold,  besides  the  sulphur,  and  the  roasting  operations  from 
which  the  acid  is  made  are  preliminary  to  the  smelting  operations 
tions  by  which  the  valuable  metals  are  recovered.  The  principal 
mines  are : 

1.  Mine  of  Mountain  Copper  Co.,  near  Keswick,  Shasta  County. 
This  mine  produces  both  lump  and  fines;  the  ore  contains  nearly 
50  per  cent  sulphur,  and  is  smelted  for  the  copper  and  gold  content. 

2.  Dairy  Farm  mine,  in  Placer  County. 

3.  Mine  of  Leona  Chemical  Co.,  near  Oakland,  Alameda  County. 

4.  Mine  of  Stauffer  Chemical  Co.,  near  Oakland. 

Other  States. — Pyrite  ores  are  found  in  various  other  Stato:;,  but 
the  amount  produced  primarily  for  acid  manufacture  is  very  :  mall 
and  need  not  be  considered  here. 

CANADIAN   PYRITE. 

According  to  the  available  records,  the  mining  of  pyrite  in 
Canada  began  in  1880,  when  ores  were  mined  in  the  Sherbrooke 
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district,  Quebec,  for  exportation  to  the  Ignited  States  for  the  manu- 
facture of  acid.*  With  the  exception '  of  a  few  years  (about  the 
year  1890),  until  the  year  1910  the  production  of  pyrite  in  Canada 
was  less  than  50.000  long  tons  per  year,  of  which  approximately 
30,000  tons  was  shipped  into  the  United  States.  In  the  last  seven 
years  the  production  has  increased  rapidly  from  80,000  tons  in  1912 
to  about  300,000  tons  in  1917.  In  1917  the  imports  to  the  United 
States  from  Canada  were  about  180,000  tons,  and  in  1918  were 
nearly  225,000  tons.  The  sulphur  content  of  the  Canadian  ores 
shipped  during  the  last  several  years  has  been  low,  averaging  not 
much  higher  than  37  per  cent,  though  ores  from  certain  districts 
contain  about  40  per  cent  sulphur. 

The  following  is  a  list  of  the  companies  operating  pyrite  mines 
in  Canada  during  the  last  two  years : 

Eustis  Mining  Co.,  Eustis,  Quebec.  OiBce,  131  State  Street,  Bos- 
ton, Mass. 

Weedon  Mining  Co.,  Weedon,  Quebec.    Office,  Portland,  Me. 

Nichols  Chemical  Co.,  of  Canada,  Sulphide,  Ontario.  Office;  25 
Broad  Street,  New  York,  N.  Y. 

Southern  Pyrites  Co.,  North  Pine,  Ontario.  Office:  25  Broad 
Street,  New  York,  N.  Y. 

Algoma  Steel  Corp.,  Sault  Ste.  Marie,  Ontario. 

Canadian  Sidphur  Ore  Co.,  Queensboro,  Ontario. 

La  Mine  de  Cuivre  et  Or.,  Stratford,  Quebec. 

Madoc  Mining  Co.,  Goudreau,  Ontario.  Office:  25  Broad  Street, 
New  York,  N.  Y. 

Boyd  Caldwell  &  Co.,  Lenark,  Ontario. 

Eand  Consolidated  Mines,  Gondreau,  Ontario.  Office:  853  EUi- 
cott  Square,  Buffalo,  N.  Y. 

The  pyrite  production  in  Canada  is  almost  wholly  in  the  hands 
of  United  States  organizations,  and  that  produced  by  Canadian  citi- 
zens is  sold  chiefly  to  United  States  organizations  operating  in  Can- 
ada. The  greater  part  of  the  Canadian  export  pyrite  is  not  placed 
on  sale  in  the  United  States,  but  is  shipped-  directly  to  the  acid 
plants  owned  by  the  organizations  producing  the  pyrite. 

There  are  unworked  deposits  in  various  parts  of  the  coxmtry, 
notably  those  in  the  Goudreau  mines  area,  177  miles  south  of  Sault 
Ste.  Marie  and  abouit.  40  miles  from  Michipicoten  Harbor,  on  Lake 
Superior.  The  ores  in  this  area  will  average  not  more  than  35  per 
cent  sulphur.  The  development  and  working  of  these  deposits  is 
largely  a  question  of  getting  a  market  for  the  ores. 

Tlie  ores  from  Quebec  are  used  primarily  in  the  New  England  acid 
plants;  those  from  eastern  Ontario  in  the  Buffalo,  Cleveland,  and 

«GeoI.  Surrey,  Canada,  Report  for  1886,  pt.  5,  p.  61. 
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Pittsburgh  districts;  and  those  from  northern  Ontario  in  the  Chicago 
district. 

Canadian  ore  when  sold  on  the  market  is  sold  usually  on  the  basis 
of  New  York  market  quotations;  and  these,  prior  to  1917,  were  con- 
trolled by  the  price  of  Spanish  ore.  During  the  war  the  quotations 
were  very  irregular  and  were  subject  to  considerable  controversy. 

PYBBHOTITE. 

As*  pure  pyrrhotite  contains  only  89.87  per  cent  sulphur,  whereas 
pure  pyrite  contains  53  per  cent,  pyrrhotite  ores  formerly  have  not 
been  considered  suitable  as  a  raw  material  for  the  manufacture  of 
;;ulphuric  acid.  However,  pyrrhotite  has  been  utilized  for  that  pur- 
pose for  many  "years  by  the  General  Chemical  Co.  at  its  contact  acid 
plant  at  Pulaski,  Va.  This  is  the  only  plant  in  the  United  States 
where  such  practice  exists. 

DEPOSITS. 

There  are  enormous  deposits  of  pyrrhotite  in  the  eastern  part  of 
the  United  States,  notably  at  the  following  places : 

1.  Deposit  near  Katahdin  Iron  Works,  in  Piscataquis  County, 
Maine.  This  deposit  was  examined  by  E.  S.  Bastin,  of  the  United 
States  Geological  Survey,  in  1918,  who  reported  that  it  is  2,300  feet 
long  and  300  to  700  feet  wide,  containing  on  an  average  100,000  long 
tons  of  ore  for  every  foot  of  depth.  The  ore  carries  26  to  35  per  cent 
sulphur,  less  than  0.01  per  cent  phosphorous  and  less  than  0.001  per 
cent  arsenic.  It  is  estimated  that  this  ore  may  be  laid  down  in  New 
York  City  for  about  13.5  cents  per  unit  of  sulphur.® 

2.  The  Gossam  mine  of  the  General  Chemical  Co.,  at  Monaret, 
Carroll  County,  in  southwestern  Virginia.  This  is  the  largest  de- 
veloped body  of  pyrrhotite  in  the  East.  The  deposit  itself  can  be 
traced  continuously  by  its  outcrop  from  New  River,  near  Oldtown, 
northeastward  beyond  the  Betty  Baker  mine  for  a  distance  of  18 
miles.  The  ore  is  the  raw  material  for  the  acid  plant  at  Pulaski,  and 
as  fed  into  the  roasters  at  that  plant  has  practically  the  following 
analysis : 

Analysis  of  pyrrhotite  fed  to  roasters  at  Pulaskiy  Va. 
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'  News  item,  Large  pyrrhotite  deposits  in  Maine :  Eng.  and  Min.  Jour.  vol.  104,  Oct. 
27,  1917,  pp.  758-759. 


50  MANXJFACTUBE   OF  SULPHURIC  ACID. 

3.  Deposits  of  mixed  pyiThotite  and  pyrite  in  the  Ducktown  dis- 
trict in  Southeastern  Tennessee.^  The  principal  developed  properties 
are  (1)  the  Burra  Burra  property,  (2)  the  East  Tennessee  and 
Mary  mines,  (3)  the  Isabella  Eureka  property,  and  (4)  the  School 
Cherokee  property.  The  Burra  Burra  deposit  probably  has 
10,000,000  tons  of  ore  carrying  between  25  and  30  per  cent  sulphur. 
This  deposit  is  being  worked  by  the  Tennessee  Copper  Co.,  the  ore 
being  smelted  in  a  blast  furnace*  and  the'  gases  utilized  for  the  manu- 
facture of  sulphuric  acid. 

The  ores  of  the  East  Tennessee  mine  and  the  Mary  mine  are  smelted 
by  the  Ducktown  Sulphur,  Copper  &  Iron  Co.  at  the  smelter  at 
Isabella,  and  the  gases  converted  into  sulphuric  acid. 

In  the  Isabella  Eureka  and  the  School  Cherokee  deposit,  probably 
5,000^000  tons,  carrying  about  29  per  cent  sulphur,  have  been  blocked 
out. 

BURNING. 

As  the  pjnrhotite  contains  no  free  atom  of  sulphur,  it  can  not 
be  burned  in  lump  burners,  and  is  much  more  difficult  to  bum  in 
.  a  fines  burner  than  is  pyrite.  In  fact,  it  has  been  found  that  in  order 
to  bum  pyrrhotite  at  all  successfully  in  the  ordinary  types  of  fines 
burners  the  ore  must  be  crushed  to  at  least  30  me^.  Not  onlv  is 
pyrrhotite  much  more  difficult  to  ignite,  but  it  has  such  a  low  sulphur 
content  that  the  heat  of  oxidation  has  to  be  conserved  in  order  to 
carry  on  the  process  continuously.  At  the  plant  of  the  General 
Chemical  Co.,  at  Pulaski,  the  fines  roasters  are  insulated  on  the  out- 
side of  the  shell  with  a  magnesia-asbestos  covering  about  2^  to  3 
inches  thick,  the  purpose  of  this  insulating  covering  being  to  cut 
down  heat  radiation  and  thereby  maintain  a  hi^  temperature  in  the 
roaster. 

If  the  ore  contains  silica,  lime,  and  other  bases,  there  is  a  tendency 
at  the  temperatures  which  have  to  be  maintained  to  start  the  pyr- 
rhotite burning  properly,  for  the  ore  to  sinter  or  semifuse  and 
thus  cause  trouble  with  the  operation  of  the  roaster. 

On  account  of  the  large  proportion  of  very  fine  ore  which  is  neces- 
sarily present  if  the  whole  material  is  put  through  30  mesh,  the  air 
can  not  work  down  into  the  charge  and  the  oxidation  is  almost  en- 
tirely a  matter  of  surface  combustion.  For  this  reason  the  surface 
should  be  changed  as  rapidly  as  practicable  by  rabbling.  This  fre- 
quent rabbling  also  tends  to  keep  the  ore  from  sintering  or  semi- 
fusing. 

It  is  difficult  to  reduce  the  sulphur  content  m  the  cinder  to  less 
than  4  per  cent  by  the  ordinary  processes  of  burning,  thus  the  actual 

*  Taylor,  J.  H.,  Pyrite  and  pyrrhotite  resources  of  Ducktown,  Tenn. :  Am,  Inst  Min. 
Eng.  Bull.  184,  Feb.,  1918.  pp.  529-583. 
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number  of  available  sulphur  units  in  a  ton  of  pyrrhotite  is  much 
smaller  than  in  a  pyrite  ore.  For  example,  in  order  to  have  the 
same  number  of  sulphur  units  it  would  be  necessary  to  handle  1.66 
tons  of  a  30  per  cent  pyrrhotite  as  against  1  ton  of  a  45  per  cent 
pyrite. 

In  August,  1918,  some  tests  were  made  at  the  plant  of  the  Virginia 
Carolina  Chemical  Co.,  at  Pinners  Point,  Va.,  to  determine  the  feas- 
ibility of  roasting  pyrrhotite  in  its  Hoffman  fines  burners.  These 
tests  were  made  by  D.  E.  Fogg,  of  the  Bureau  of  Mines,  in  coopera- 
tion with  the  staff  of  the  company.  The  conclusion  drawn  from  these 
tests  was  that  pyrrhotite  ore,  when  crushed  to  80  mesh,  can  be  suc- 
cessfully roasted  in  an  ordinary  type  of  multiple  hearth  roaster  if 
enough  brimstone  (approximately  10  per  cent)  is  added  to  preheat 
the  ore  in  the  top  hearth  to  start  ignition  there,  and  if  the  roaster 
has  some  heat  insulation  to  prevent  high  losses  through  the  furnace 
walls. 

PYBITE  FBOM  COAL   C*  COAL  BBASSES  "). 

In  certain  districts  through  the  eastern  coal  fields  considerable 
quantities  of  iron  pyrites  occur  as  bands  interbedded  with  the  coal 
or  as  balls  or  nodules  in  the  coal.  In  some  places  the  bands  are  sev- 
eral inches  thick,  up  to  5  inches,  and  are  several  square  feet  in  area, 
or  they  may  even  form  definite  interbedded  layers  with  the  coal.  The 
balls  or  segregations  are  decidedly  irregular,  both  in  size  and  in 
distribution.  The  pieces  of  pyrite  as  blasted  or  loosened  with  the 
coal  in  the  mine  generally  have  some  coal  attached,  so  that  the  "  coal 
brasses,"  as  they  are  discarded  in  the  gob  piles  of  the  mine  or  on  the 
dump  at  the  surface,  contain  usually  about  one-half  coal  and  one-half 
pyrite,  by  weight,  and  run  only  25  per  cent  sulphur. 

In  the  past,  efforts  have  been  made  to  clean  the  pyrite  of  the  ad- 
hering coal  by  breaking  off  the  coal  with  a  hammer,  the  partly 
cleaned  pyrite  then  being  shipped  to  some  acid  plant.  Such  clean- 
ing was  inefficient  when  done  by  day  labor  underground  and  entailed 
much  rehandling  when  done  on  the  surface.  On  account  of  the  fact 
that  the  product  still  contained  considerable  coal  it  was  subject  to 
spontaneous  combustion  and  was  therefore  an  undesirable  product 
to  ship.  This  adverse  feature  and  the  fact  that  acid  produced  from 
the  partly  cleaned  brasses  was  apt  to  be  contaminated  with  carbon 
driven  off  from  the  adhering  coal  and  carried  over  into  the  cham- 
bers, tended  to  prevent  the  acid  manufacturer  from  purchasing  this 
material,  especially  so  long  as  a  purer  pyrite  could  be  obtained. 
Prior  to  the  war  the  price  received  was  even  less  than  $2.50  per  ton 
for  material  containing  38  to  40  per  cent  sulphur. 

As  a  rule  the  hand-cleaned  slabs  or  nodules  of  pyrite  are  shipped 
to  the  acid  plant  and  allowed  to  weather  for  several  months.  The 
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adhering  coal  slacks  and  if  the  entire  product  is  then  screened  or 
crushed  and  screened,  the  coarse  oversize  is  a  fairly  pure  pyrite 
which  does  not  disintegrate  in  the  f^lrna<^e,  and  which  contains  no 
arsenic  and  very  little  phosphorus.  The  Indiana  and  Illinois  coal 
fields  have  irregularly  shipped  hand-picked  pyrites  to  near-by  acid 
plants,  particularly  to  those  near  Chicago,  Indianapolis,  and  San- 
dusky. 

In  Danville,  111."  for  several  years  a  concentrating  plant  has  been 
treating  crude  brasses  collected  from  the  local  coal  mines;  the  prod- 
uct shipped  has  been  a  pure  pyrite  of  both  lump  and  fine  sizes,  an- 
alyzing between  45  and  48  per  cent  sulphur.  Some  of  this  product 
was  shipped  as  far  east  as  Beaver  Falls,  Pa. 

The  annual  production  of  pyrite  or  "  coal  brasses "  from  the  coal 
fields  of  western  Pennsylvania,  Ohio,  Indiana,  and  Illinois  has  been 
about  25,000  tons  to  30,000  tons,  most  of  which  came  from  Illinois 
and  was  lump  material.  In  1918,  a  new  plant  was  built  at  Gillespie, 
111.,  to  treat  about  200  tons  daily  of  crude  brasses  collected  from  adja- 
cent mines. 

In  1917,  when  it  became  evident  that  there  would  be  a  heavier 
demand  for  sulphur  bearing  material  than  had  existed  prior  to  that 
time,  considerable  attention  was  given  to  the  project  of  increasing 
the  production  of  coal  brasses.  The  first  careful  investigation  as  to 
the  possible  supply  from  the  Illinois  field  was  conducted  by  the 
Illinois  geological  survey.  The  results  of  this  work  were  given  in 
publications  of  the  State  geological  survey,  by  E.  A.  Holbrook  and 
J.  E.  Pogue,  under  dates  of  August  20  and  October  18,  1917.  Late 
in  1917  and  in  1918,  an  investigation  covering  all  the  eastern  coal- 
producing  States  was  conducted  by  the  Bureau  of  Mines,  in  cooper- 
ation with  the  State  geological  >surveys  of  Pennsylvania,  Ohio,  In- 
diana, Illinois,  West  Virginia,  Kentucky,  Tennessee,  Georgia,  Mich- 
igan, and  Missouri. 

Not  only  were  the  most  promising  sources  of  supply  determined, 
but  tests  were  made  with  practicaUy  all  the  kinds  of  raw  material 
to  determine  adaptability  to  concentration  processes^  The  tests  were 
made  under  the  direction  of  E.  A.  Holbrook  in  the  laboratories  of 
the  Bureau  of  Mines  experiment  station  at  the  University  of  Illinois. 

These  investigations  have  shown  that  from  the  coal  mines  in 
the  States  mentioned,  there  may  be  produced  a  very  large  tonnage  of 
pyrite. 

The  table  following  indicates  the  possible  yearly  production  of 
pyrite  from  the  mines  that  can  easily  produce  1  per  cent  or  more  of 
their  coal  production  as  coal  pyrite : 

•  For  description  of  this  plant  see  "  The  iron  pyrite  found  in  coal,"  by  C.  M.  Yoang, 
Coal  Age,  yol.  11,  Jan.  6.  1917,  p.  9. 
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Bossihle  yearly  production  of-  pyriie  containing  J^O  per  cent  sulphur  from  coal 

mines  of  the  eastern  States. 

State.  Long  tons. 

Indiana 2G0, 000 

Ohio 235, 000. 

niinois 225,000 

Pennsylvania 200,.  000 

Missouri 175,  000 

iowa 140.000 

Kansas 125»000 

Tennessee 55, 000 

West  Virginia 50, 000 

Kentucky 25, 000 

Michigan 10,000 

Total 1, 500,  000 

In  mining  coal  this  material  is  now  usually  separated  from  the 
coal  and  is  thrown  into  the  gob  as  waste.  It  can  be  loaded  out  with- 
out much  difficulty  and  be  either  hand  cleaned  or  treated  by  a  prop- 
erly designed  and  constructed  concentrating  mill  from  which  two 
pyrite  products,  lump  ore  and  fines  assaying  as  high  as  45  per  cent 
sulphur  and  containing  less  than  5  per  cent  carbon,  can  be  obtained. 
As  a  rule  the  mill  will  produce  iibout  one-half  ton  of  pyrite  and  one- 
fourth  ton  of  clean  coal  per  ton  of  raw  material  treated.  The  aver- 
age recovery  of  pyrite  will  be  above  85  per  cent.  Concentration  in- 
volves crushing,  either  by  rolls  or  jaw  crushers,  screening  through 
trommels,  and  jigging,  which  may  or  may  not  be  followed  by  the  use 
of  Wilfley  tables.  A  plant  to  treat  200  tons  of  crude  material  per 
day  cost  about  $20,000  in  1918.  The  cost  of  operation  in  1918  was 
about  80  cents  per  ton  of  raw  material.  The  actual  cost  of  the  fin- 
ished pyrite,  of  course,  will  vary  with  the  cost  of  loading  and  deliv- 
ery to  the  coal  tipple,  the  cost  of  shipping  the  raw  material  to  the 
cleaning  plant,  and  with  the  grade  of  the  raw  material. 

From  the  investigations  made  in  1918  it  was  evident  that  an  out- 
side concern  going  into  the  business  of  collecting  crude  coal  brasses 
would  have  to  pay  practically  the  same  price  per  ton  as  for  coal  at 
the  surface.  Whether  this  price  for  raw  brasses  will  hold  in  the 
future  is  not  certain.  If  the  price  does  hold,  of  course,  it  will  prob- 
ably be  difficult  for  an  outside  concern  to  produce  a  large  tonnage  of 
pyrite  from  coal  brasses  in  competition  with  other  sources  of  sul- 
phur-bearing material,  especially  as  the  market  for  any  large  ton- 
nage of  the  product  is  necessarily  east  of  the  Appalachian  Mountains, 
involving  considerable  freight  haulage.  However,  there  is  a  possi- 
bility that  the  Central  States  will  consume  slightly  more  of  the  coal 
pyrite  than  was  consumed  prior  to  the  war. 
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WASTE  STTLPHUB  DIOXIDE  GAS  FBOX  BOASTING*  ZINC   OBBa 

The  manufacture  of  acid  as  a  by-product  from  the  roasting  of 
yinc  blende  in  smelting  zinc  ores  was  introduced  in  this  country 
about*  the  year  1895,  at  the  plants  of  the  Matthieson  &  Hegeler  Zinc 
Co.,  La  Salle,  111.,  and  the  Illinois  Zinc  Co.,  Peru,  111.  All  of  the 
zinc  smelters  in  Illinois,  Indiana,  Ohio,  Pennsylvania,  and  West 
Virginia  where  zinc  sulphide  ores  are  being  roasted  now  produce 
acid  as  a  by-product.  There  are  16  zinc  plants  producing  by-product 
acid — 12  by  the  chamber  process  and  4  by  the  contact  process. 

At  these  16  plants  the  material  roasted  is  usually  a  concentrate 
containing  between  40  and  55  per  cent  zinc  and  between  25  and  32 
per  cent  sulphur.  The  material  is  roasted  in  a  special  type  of  muffle 
furnace,  described  later,  until  the  sulphur  content  is  reduced  as  low 
as  possible,  usually  about  1  per  cent  or  less.  In  order  to  desulphurize 
the  ore  to  this  extent  it  is  necessary  to  use  external  fuel,  usually  pro- 
ducer gas,  this  gas  being  burned  out  of  contact  with  the  ore. 

At  the  zinc  plants  in  Kansas,  Missouri,  and  Oklahoma  similar  zinc 
ores  and  concentrates  are  being  roasted,  but  until  this  year  (1919) 
the  manufacture  of  acid  at  these  plants  has  not  been  undertaken. 
The  plants  were  remote  from  the  large  markets  at  the  time  they 
were  built,  and  as  there  was  no  necessity  of  utilizing  the  waste  gases, 
the  heavy  investments  required  in  the  erection  of  acid  plants  were 
not  made.  If  the  zinc  plants  in  this  district  were  equipped  with  acid 
plants,  the  production  of  acid  from  zinc  ores  could  be  increased  pos- 
sibly by  60,000  tons  (basis  100  per  cent  HaS04)  per  year.  One  acid 
plant  is  now  being  built  in  this  district. 

Except  for  the  fact  that  the  content  of  sulphur  dioxide  is  lower 
and  more  variable  in  the  gases  from  the  zinc-ore  roasting  furnaces 
than  in  the  gases  from  pyrite  or  brimstone  roasters,  there  is  no  spe- 
cial difference  in  the  manufacture  of  the  sulphuric  acid.  However, 
the  lower,  variable  sulphur  dioxide  content  makes  the  cost  of  manu- 
facture higher. 

There  are  also  other  plants  where  pyrite  ores  containing  smsXL 
quantities  of  zinc  are  being  roasted,  but  these  operations  are 
being  conducted  primarily  for  the  acid  production  rather  than  for 
the  recovery  of  the  zinc.  These  ores  are  generally  roasted  in  ordi- 
nary fines  burners. 

WASTE  STTLPHTTB  DIOXIDE  GASES  FBOM  COPPEB  SMELTING. 

The  production  of  acid  by  utilizing  the  roaster  gases  at  copper 
smelters  involves  practically  nothing  new  from  that  of  producing 
acid  fi'om  ordinary  fines  pyrite.  Usually  the  roasting  must  be  con- 
ducted under  more  careful  control,  as  regards  the  air  admission,  than 
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where  the  copper  ores  are  being  roasted  without  the  production  of 
acid,  for  usually  the  concentration  of  SOj  in  smelter  roaster  gases 
is  too  low  to  use  in  the  manufacture  of  acid.  With  care,  the  neces- 
sary concentration  may  be  attained. 

Sulphuric  acid  is  being  made  in  this  manner  as  a  by-product  of 
copper  smelting  at  the  following  plants : 

Garfield  smelter,  Garfield  Smelting  Co.,  Garfield,  Utah. 

Washoe  smelter,  Anaconda  Copper  Mining  Co.,  Anaconda,  Mont. 

Perth  Amboy  smelter,  American  Smelting  &  Eefining  Co.,  Perth 
Amboy,  N.  J. 

Smelter  of  the  Mountain  Copper  Co.,  Martinez,  Calif. 

Smelter  of  the  Calimiet  &  Arizona  Mining  Co.,  Douglas,  Ariz. 

The  copper  ores  or  concentrates  at  these  plants  usually  carry  about 
30  to  35  per  cent  sulphur,  although  at  the  plant  of  the  Mountain 
Copper  Co.  the  ore  runs  nearly  50  per  cent  sulphur.  As  a  rule,  the 
sulphur  content  is  reduced  to  not  less  than  8  per  cent,  which  leaves 
sufficient  sulphur  for  the  subsequent  smelting  operations.  No  exter- 
nal firing  is  required  to  carry  on  the  process  of  roasting  these  ores. 

All  of  these  plants  are  chamber  plants,  and  with  the  exception  of 
the  production  of  the  Mountain  Copper  Co.,  the  acid  is  used  largely 
for  metallurgical  operations  being  conducted  by  the  producing  com- 
panies. As  has  been  stated  above,  the  practice  of  producing  acid  by 
utilizing  the  gases  from  roasting  copper  ores  could  be  greatly  ex- 
panded in  the  western  States,  if  there  was  a  local  market  for  the  acid. 
Flotation  concentrates,  because  of  their  extreme  fineness  and  the 
tendency  to  make  dust,  usually  are  not  as  satisfactory  for  the  mak- 
ing of  acid  as  are  the  coarser  products  from  other  concentrating 
processes,  or  the  crude,  heavy  sulphide  ores. 

Acid  is  being  made  from  the  waste  gases  from  copper  blast 
furnaces  at  only  two  plants  in  this  country — the  plant  of  the  Ten- 
nessee Copper  Co.  and  that  of  the  Ducktown  Sulphur,  Copper  & 
Iron  Co.,  in  the  Ducktown  district,  southeastern  Tennessee.  As  the 
result  of  an  injunction  obtained  in  1905  by  the  State  of  Georgia 
against  these  copper  companies  imposing  a  restraint  on  the  discharg- 
ing of  sulphurous  gases  into  the  atmosphere  it  was  necessary  for  the 
companies  to  take  active  steps  to  utilize  the  waste  gases.  The  opera- 
tion of  a  sulphuric  acid  plant  to  utilize  blast-furnace  gases  had  never 
before  been  attempted  as  the  project  offered  many  serious  difficulties ; 
among  them  being  the  irregular  supply  of  sulphur  dioxide  gas,  va- 
riable temperature,  large  quantities  of  flue  dust,  and  the  large  and 
variable  quantities  of  carbon  dioxide  present.  These  difficulties  have 
largely  been  eliminated  or  minimized,  and  acid  has  been  produced 
in  large  quantities  by  the  chamber  process  at  these  smelters  since 
1906.     The  largest  plant  is  that  of  the  Tennessee  Copper  Co.,  at 
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Copperhill,  in  1918,  this  plant  produced  acid  at  the  rate  of  about 
1,000  tons  (50°  B.  basis)  per  day.  Further  description  of  the  prac- 
tices at  these  plants  appears  elsewhere  in  this  report. 

SPENT  OXIDE  FKOM  GAS  WOBKS. 

The  amount  of  spent  oxide  from  gas  works  available  for  add 
manufacture  is  very  small  in  comparison  with  the  other  raw  ma- 
terials.   However,  it  may  be  well  to  mention  this  product. 

Most  works  producing  illuminating  gas  from  coal  purify  their 
product  from  sulphurous  acid  by  passing  it  through  a  mixture  of 
ferric  oxide  and  sawdust.  As  a  result  ferrous  sulphide  and  sulphur 
are  formed.  On  exposure  to  the  air  the  ferrous  sulphide  is  con- 
verted to  ferric  oxide  with  the  formation  of  more  free  sulphur.  Spent 
oxide  runs  as  high  as  60  per  cent  sulphur,  and  will  average  40  to  50 
per  cent.  However,  the  presence  of  lime  renders  part  of  this  sulphur 
unavailable  for  acid  making.  The  material  is  contaminated  with 
ammonium  salts  and  ferro  and  sulpho  cyanides  which  would  inter- 
fere with  acid  manufacture,  causing  an  unduly  high  consumption  of 
niter.  These  salts  are  usually  washed  out  before  the  spent  oxide  is 
used.. 

Several  schemes  have  been  devised  and  plants  erected  for  leaching 
the  sulphur  from  the  spent  oxide  by  a  hydrocarbon,  such  as  benzol, 
or  by  carbon  bisulphide,  and  then  boiling  off  the  volatile  solvent, 
leaving  behind  the  sulphur  with  any  tars  which  might  be  dissolved 
also. 

The  product  obtained  has  been  90  to  92  per  cent  sulphur, 
the  rest  being  tarry  material.  This  product  would  not  be  a  desir- 
able material  for  the  manufacture  of  acid  in  normal  times,  but  a 
small  tonnage  was  produced  and  sold  to  acid  manufacturers  during 
the  war. 


EQUIPMENT  AND  METHODS  USED  IN  MANUFACTURE. 

The  types  of  equipment  used  and  the  processes  employed  in  the 
manufacture  of  sulphuric  acid  in  this  countrj^  are  discussed  in  the 
following  pages. 

BTTBNEES  OB  EOASTEES. 

GENEBAL  FUNCTION  OF  BTTBNEBS. 

At  all  sulphuric  acid  plants,  except  those  where  the  acid  is  made 
as  a  by-product  in  copper  or  zinc  smelting,  the  burners  or  roasting 
furnaces  are  used  solely  for  producing  sulphur  dioxide  gas.  Tlieir 
function  is  to  produce  a  steady  supply  of  that  gas  at  as  nearly  con- 
stant a  concentration  as  possible  and,  at  the  same  time,  to  effect  as 
complete  oxidation  of  the  sulphur  in  the  ore  as  may  be  possible.  The 
more  nearly  these  two  objects  are  accomplished  with  a  minimum  cost 
for  labor  and  repairs,  the  more  perfect  is  the  burner  and  its  opera- 
tion. 

The  production  of  a  steady  stream  of  gas  of  constant  composition 
is  of  the  greatest  importance  to  the  manufacturer  of  the  acid,  whether 
the  material  being  burned  is  pyrite  or  brimstone.  Inasmuch  as  nearly 
all  the  troubles  experienced  in  acid  making  come  from  fluctuations  in 
the  sulphur  dioxide  content  of  the  furnace  gases,  the  more  nearly  a 
constant  and  uniform  gas  composition  can  be  approached  the  more 
nearly  will  the  acid  manufacturing  process  be  uniform,  and  thus  be- 
come almost  mechanical. 

Next  in  importance  to  the  consideration  of  constancy  and  regu- 
larity of  gas  volumes  and  composition  is  the  actual  percentage  of 
sulphur  dioxide  in  the  gases. 

Experience  has  shown  that  with  pyrite  the  best  results,  both  in  the 
roasting  furnace  and  in  the  chamber  plant,  or  in  the  contact  plant, 
are  obtained  when  the  gases  leaving  the  burners  contain  7.0  to  7.5  per 
cent  sulphur  dioxide.  With  certain  ores  this  percentage  can  be 
somewhat  increased  with  satisfactory  results.  Wlien  burning  brim- 
stone, the  gases  should  contain  8.5  to  9  per  cent  sulphur  dioxide. 

Often  when  sulphur  dioxide  gas  is  produced  as  a  metallurgical  by- 
product it  is  not  possible  to  obtain  these  conditions,  either  as  to  con- 
stancy of  volume  and  composition  or  the  content  of  sulphur  dioxide 
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present.  In  very  few  instances,  however,  is  it  necessary  that  the 
metaUurpical  gas  shall  contain  as  low  as  4  per  cent  SOj,  and  usually 
the  gas  will  contain  5  to  6  per  cent  SOj.  Where  the  sulphur  dioxide 
concentration  is  lower,  it  is  usually  possible,  and  occasionally  com- 
mercially practicable,  to  enrich  and  steady  the  gas  by  burning  a 
rich  pyrite  ore  or  brimstone  either  admixed  with  the  6re  or  in  a  sep- 
arate auxiliary  furnace. 

In  order  to  maintain  the  desired  regularity  of  volume  and  compo- 
feition  of  the  burner  gases  it  is  necessary  to  insure  a  uniform  supply 
of  ore,  and  also  of  mr  to  the  furnaces. 

BEGUIiATION  OF  QBE  SUPPLY. 

In  the  mechanical  furnaces,  such  as  the  fines  burners  or  special 
brimstone  burners,  a  uniform  supply  of  ore  is  effected  by  means  of  an 
automatic  mechanical  feed.  In  the  use  of  hand-worked  furnaces, 
usually  a  series  of  such  furnaces  are  charged  and  discharged  at  regu- 
lar intervals  so  that  the  average  of  the  gas  coming  bom  the  series 
remains  practically  c(Histant. 

Not  only  is  it  necessary  to  regulate  the  supply  of  ore^  but  it  is 
also  necessjary  to  have  the  ore  properly  sized,  and  of  fairly  uniform 
phj^sical  condition.  Especially  in  the  operation  of  lump  burners, 
it  is  desirable  to  have  ore  of  uniform  size,  free  from  fines  or  lump 
above  the  size  for  which  the  fnraace  grates  are  set.  The  burning 
of  the  sulphur  in  lump  pyrite  is  in  many  ways  analogous  to  the 
burning  of  carbon  in  anthracite.  Just  as  an  indiscriminate  mixture 
of  all  sizes  of  anthracite,  from  culm  and  pea  to  nut  size,  can  not  be 
burned  satisfactorily  and  evenly^  even  with  care  in  stoking,  no 
more  successfully  can  pyrite  ore  of  variable  size  be  burned.  The 
spacing  of  the  grate  bars  in  lump  burners  is  also  of  great  importance, 
as  these  should  be  spaced  to  suit  the  size  of  the  ore  being  rofK^ed. 
The  more  closely  the  ore  is  sized,  and  the  nKwe  carefully  the  grate- 
bar  spacings  are  adjusted  to  suit  the  sizes  of  the  o^re,  the  iiwre  uni- 
formly will  the  roasting  proceed,  with  consequent  beneficial  effect 
in  the  acid  plant. 

One  of  the  most  serious  results  of  trying  to  rottst  improperly  sized 
ore  in  a  lump  burner  is  clinkeringf.  In  a  kiln  filled  with  ore  sized 
with  reasonable  care,  the  air  comes  in  contact  with  all  the  pieces 
of  ore  to  about  the  same  extent,  and  the  combustioii  tak»  place 
regularly.  However,  when  the  or©  contains  a  coBaiderable  propor- 
tion of  smaller  pieces,  or  fines,  there  will  be  gome  points  where  the 
air  can  not  pass.  At  the  temperature  of  the  kiln  tiie  sulphur  in 
the  particles  of  pyrite  shut  off  fr<»i  the  air  will  partly  sublime, 
and  the  FeS.^  will  be  converted  into  FeS,  or  a  fusible  matte.  This 
matte  will  becwne  lightly  fused  or  melted  and  cause  the  forraatioo 
of  a  clinker.  This  not  only  causes  the  sulphur  to  be  retained  in  the 
cinder,  but  also  tends  to  cause  fluctuation  in  the  gas  concentration. 
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BEGULATION   OF   AIB   SUPPLY. 

With  a  given  type  of  ore  and  a  constant  rate  of  feed  the  supply 
of  air  should  be  regulated  to  within  fairly  narrow  limits  in  order 
to  realize  the  best  results,  ifot  only  should  the  quantity  of  air  ad- 
mitted to  the  furnace  be  carefully  regulated,  but  there  should  also 
be  control  over  the  points  of  admission.  In  a  fines  burner,  for 
example,  an  adequate  amount  of  air  should  be  admitted  at  the  point 
in  the  furnace  where  the  most  active  combustion  is  taking  place, 
but  air  should  not  be  permitted  to  sweep  over  the  cinder  after  the 
sulphur  content  has  been  reduced  to  SJ  or  4  per  cent,  at  which  stage 
an  excess  of  air  simply  serves  to  cool  the  ore  below  its  combustion 
point,  and  thereby  prevents  the  complete  oxidation  of  tlie  sulphur. 

In  intermittently  charged  and  hand-worked  furnaces  the  air  sup- 
ply should  be  regulated  in  accordance  with  the  sulphur  content 
of  the  ore  in  each  individual  furnace.  In  a  large  fuel  bed  too  free 
a  supply  of  air  produces  too  high  a  temperature,  causing  the  pyrite 
to  fuse  and  clinker,  a  result  precisely  similar  to  that  attendant  upon 
insufficient  air  in  localized  spots. 

Because  of  tlie  importance  of  a  regular  air  supply,  the  burners 
or  roaster  furnaces  are  preferably  operated  on  a  positive  draft  in- 
duced primarily  by  a  fan  placed  in  the  flue  system.  In  chamber 
plants  the  fan  is  usually  between  the  furnaces  and  the  Glover  tower, 
or  between  the  Glover  tower  and  the  chambers,  and  in  contact  plants, 
before  the  scrubbers.  By  means  of  the  fan  it  is  possible  to  adjust 
instantaneously  the  draft  on  the  furnaces  to  meet  any  required  con- 
ditions, such  as  variations  in  the  quantity  or  character  of  the  ore 
charged. 

BBIMSTONE  BTJBNEBS. 

In  burning  brimstone  for  the  manufacture  of  sulphuric  acid  it 
is  not  only  necessary  to  maintain  a  gas  of  sufficient  richness  in 
sulphur  dioxide,  but  also  to  prevent  sulphur  from  being  volatilized 
and  carried  over  into  the  acid  plant.  Thus  the  necessity  for  a  posi- 
tive control  of  the  draft,  and  a  well-regulated  control  of  the  feed, 
is  evident. 

PAN   BURNERS. 

The  simplest  form  of  sulphur  burner  is,  of  course,  the  pan  burner, 
consisting  of  a  flat-bottomed  cast-iron  pan  covered  with  a  cast-iron 
or  brick  arch  to  form  a  chamber.  Various  constructions  of  this 
type  of  furnace  are  used  and  produce  good  results,  hence  it  is  hardly 
necessary  to  describe  them  in  detail.  The  pans  vary  in  size  from 
3  inches  to  7  inches  deep,  3  feet  to  4  feet  wide,  and  6  feet  to  8  feet 
long.    The  bottom  of  the  pan  is  usually  slightly  dished  or  inclined, 
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SO  that  the  molten  sulphur  will  collect  in  a  pool  nearer  the  forward 
end.  At  one  end  of  the  furnace  is  provided  a  charging  door,  hinged 
at  the  top.  At  the  other  end  of  the  furnace  is  a  connection  to  the 
flue.  Air  is  admitted  to  the  furnace  through  the  forward  end  by 
keeping  the  edge  of  the  door  slightly  raised  by  means  of  hand 
screws. 

Provision  is  generally  made  for  a  preliminary  heating  of  the  iron 
pan,  and  when  the  furnace  becomes  hot  enough  to  melt  sulphur  the 
sulphur  is  thrown  in  and  ignited.  From  then  on,  the  heat  generated 
by  the  burning  of  the  sulphur  melts  the  fresh  sulphur  that  is  thrown 
in,  the  molten  sulphur  spreading  over  the  pan  and  igniting. 

Intermittent  feeding  of  the  sulphur  in  this  type  of  furnace  per- 
mits a  quantity  of  cool  air  to  bo  admitted  to  the  furnace,  cooling  the 
furnace  temporarily  and  diluting  the  gases.  Therefore  various 
schemes  are  employed  to  feed  the  furnaces  through  the  top  arch 
continuously,  or  if  several  furnaces  are  being  operated  in  a  battery, 
the  furnaces  are  fed  in  regular  order  at  stated  intervals,  so  that  the 
average  gas  from  the  battery  will  be  of  reasonably  constant  strength. 

When  the  sulphur  is  fed  in  continuously  it  is  usually  fii"st  shoveled 
into  a  hopper  placed  near  the  forward  end  of  the  furnace  and  so 
constructed  that  sufficient  heat  is  radiated  or  conducted  from  the 
furnace  to  melt  the  sulphur  in  the  bottom  of  the  feed  hopper.  The 
melted  sulphur  can  then  be  discharged  into  the  burner  through  a 
spout  or  pipe,  the  flow  being  regulated  by  means  of  a  valve. 

Frequently  the  pan  burners  are  built  w^ith  two  hearths;  the  sul- 
phur is  thrown  or  fed  into  the  upper  hearth,  where  it  is  melted  by 
the  heat  from  the  lower  hearth  and  then  drops  into  the  lower 
hearth,  where  it  is  burned.  Most  of  the  air  is  admitted  to  the  lower 
chamber,  but  provision  is  also  made  for  admitting  more  air,  if  nec- 
essary, to  the  upper  chamber  for  the  complete  combustion  of  the 
sulphur  vapors. 

The  capacity  of  a  pan  furnace  is  about  1.5  pounds  of  sulphur  per 
square  foot  per  hour.  Thus  a  large  floor  space  is  required  for  a  fuU 
installation  of  pan  furnaces.  Generally  furnaces  of  this  type  are 
used  in  this  country  only  in  emergencies  or  for  short  periods,  or 
when  it  is  desired  to  "boost"  the  sulphur  dioxide  content  of  the 
gases  coming  from  an  ore-roasting  furnace. 

ROTARY  AND  VERTICAL  BURXERS. 

At  many  plants  where  brimstone  is  burned  regularly  or  in  large 
amounts  the  burner  employed  is  either  a  horizontal  rotary  cylinder, 
such  as  the  Tromblee  &  Paul  burner,  or  the  stationary  vertical  cylin- 
drical shell  containing  a  series  of  shelves,  such  as  the  Vesuvius 
burner. 


A.    VESUVIUS  SULPHUR  BURNER. 


C.  COTTRELL  PRECIPITATOR  FOR  REMOVING  DUST  AND  FUME  FROM 
THREE  ROTARY  KILNS  ROASTING  ZINC  ORES  (BY  COURTESY  OF  RESEARCH 
CORPORATION). 
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TBOMBLEE  ft  PAXIL  BOTA&Y  BXIBKEB. 

The  Tromblee  &  Paul  rotary  sulphur  burner  (PL  I)  is  built  by 
the  Glens  Falls  Machine  Works,  Glens  Falls,  X.  Y.  The  burner  com- 
prises a  horizontal,  cylindrical  flange  steel  shell,  ranging  in  size  from 
14  inches  in  diameter  and  2^  feet  in  length  to  48  inches  in  diameter 
and  16  feet  in  length.  The  ends  of  the  shell  are  cast  iron  and  are 
cone  shaped.  At  one  end  is  a  hopper  and  worm  feed  with  sliding 
dampers.  The  other  end  connects  with  a  rectangular  cast-iron  box, 
known  as  the  combustion  chamber,  which  is  provided  with  a  parti- 
tion and  a  vertical  cast-iron  uptake  pipe  leading*  to  the  flues  and  to 
the  acid  plant.  Frequently  the  combustion  chambers  are  vertical, 
circular  steel  tanks  with  a  center  baffle  wall.  The  combustion  cham- 
bers arc  lined  with  fire  brick.  The  flanges  at  the  ends  of  the  cylin- 
der form  the  bearings,  which  run  on  rollers  or  trunnions. 

The  "standard"  size  of  this  burner  has  a  shell  36  inches  in  di- 
ameter and  8  feet  long  and  bums  about  250  pounds  of  sulphur  per 
hour. 

The  sulphur  is  fed  to  the  furnace  by  means  of  the  mechanical 
worm  feed.  Before  feeding  to  the  hopper,  the  sulphur  needs  no 
other  preparation  than  breaking  up  the  large  hnnps.  When  forced 
along  by  the  worm,  the  sulphur  melts  just  before  it  drops  into  the 
body  of  the  burner.  A  bed  of  burning  or  boiling  sulphur  rests  in 
the  bottom  of  the  shell.  Tlie  shell,  revolving  at  the  rate  of  about 
one-half  revolution  per  minute,  performs  the  function  of  an  agitator, 
maintaining  over  its  whole  inner  surface  a  constantly  renewed  film 
of  pure  sulphur,  the  surface  of  which  burns  intensely.  That  part 
of*  the  film  underneath  the  flaming  surface  protects  the  shell  from 
deterioration,  as  sulphur  is  a  very  poor  conductor  of  heat. 

By  a  proper  adjustment  of  the  dampers  on  the  front  end  of  the 
burner,  perfect  combustion  may  be  obtained,  and  there  should  be  no 
sublimation  of  tlie  sulphur.  In  practice,  however,  especially  where 
gas  of  high  sulphur  dioxide  content  is  being*  obtained,  complete  com- 
bustion does  not  always  take  place  in  the  revolving  cylinder,  and  a 
certain  proportion  of  the  sulphur  is  volatilized  and  carried  over  with 
the  gases  into  the  combustion  chamber.  Through  air  tubes,  extending 
into  the  sleeve  connecting  the  cylindrical  burner  with  the  combus- 
tion chamber,  additional  air  is  admitted  for  combustion  of  the  vol- 
atilized sulphur.  Air  is  also  admitted  through  a  space  between  the 
burner  head  and  the  sleeve,  the  space  being  regulated  by  an  ad- 
justable ring.  * 

With  this  type  of  burner,  control  of  the  composition  of  the  gas 
between  the  limits  of  4  per  cent  and  16  per  cent  sulphur  dioxide  is  a 
comparatively  easy  matter,  because  the  feed  is  continuous  and  under 
perfect  control,  and  by  proper  regulation  of  air  perfect  combustion 


62  MANUFAC?rURE  OF  SULPHUBIC  ACID. 

can  be  obtained.  With  Louisiana  or  Texas  brimstone  tlie  burner  has 
to  be  cleaned  only  about  once  a  month.  To  do  this,  or  to  prepai'e^for 
a  shutdown  for  repairs  in  any  part  of  the  plant,  the  sulphur  charge 
is  allowed  to  burn  out  completely,  and  any  residue  in  the  cylinder  is 
then  easily  removed  with  a  hoe. 

The  cost  of  operation  is  low,  as  one  man  can  take  care  of  several 
furnaces.     The  cost  is  usually  less  than  50  cents  per  ton. 

YESirvnJS  VERTICAL  BV&VZX. 

The  Vesuvius  burner  (see  PL  II,  ^)  is  constructed  by  the  Valley 
Iron  Works  Co.,  Appleton,  Wis.  This  furnace  is  of  the  round  ver- 
tical type,  the  top  of  which  forms  a  dome  called  the  "  cupola."  On 
top  of  the  dome  and  partly  within  the  burner  is  a  melting  kettle. 
The  shell  of  the  burner  is  of  iron  and  steel,  and  is  lined  with  fire 
brick.  The  inside  of  the  burner  is  provided  with  a  number  of  dish- 
shapod  iron  trays  or  shelves.  For  each  ^elf  and  the  bottom  com- 
partment a  door  is  provided  for  regulating  the  admission  of  air  and 
for  cleaning. 

The  sulphur  is  placed  in  the  melting  pot  at  the  top  of  the  furnace, 
where  it  melts  and  drips  through  a  needle-point  valve  in  the  bottom 
of  the  melting  pot  onto  the  top  tray  or  shelf.  From  the  top  shelf 
the  sulphur  drips  onto  the  next  lower  shelf,  then  flows  across  that 
shelf  and  drips  onto  the  third,  continuing  to  flow  back  and  forth 
and  drop  from  shelf  to  shelf  until  it  liters  the  bottom  cliamber  of 
the  burner,  where  the  ashes  and  impurities  collect.  The  following 
procedure  has  been  found  to  be  satisfactory  for  maintaining  a  pool  of 
sulphur  on  all  the  shelves  and  giving  a  constant  gas  concentration: 
The  needle  valve  is  opened  and  the  molten  sulphur  allowed  to  rush 
down  until  it  overflows  the  bottom  tray  and  flows  into  the  bottom; 
then  the  needle  valve  is  closed.  The  operation  is  repeated  at  inter- 
vals, depending  upon  the  action  of  the  burner.  In  case  a  smaller 
amount  of  sulphur  is  required  to  be  burned,  say  five  tons  in  a  nine- 
ton  burner,  the  same  procedure  is  followed,  except  that  the  needle 
valve  is  closed  when  the  sulphur  commences  to  flow  on  one  of  the 
shelves  higher  up,  say  the  third  shelf. 

The  gas  outlet  consists  of  two  parts — ^the  first  part-  is  an  elbow 
extending  about  44  inches  into  the  burner,  this  extension  forming  an 
arch  for  the  brick  lining;  the  second  part  is  a  round  iron  pipe,  oblong 
shaped  on  one  end  to  conform  with  the  shape  of  the  elbow,  the  upper 
end  being  slotted  and  serving  as  a  combustion  chamber.  Aroond  the 
slotted  pipe,  resting  on  projecting  rings,  is  a  circular  damper  which 
regulates  the  admission  of  air  so  that  any  sulphur  carried  out  of  the 
furnace  proper  as  volatilized  sulphur  will  be  completely  burned  in 
the  combustion  chamber.    With  proper  regiilatioft  of  the  admission 
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of  air  onto  the  shelves  and  the  admission  of  air  to  the  combustion 
chamber  there  should  be  no  loss  of  sulphur  even  when  a  gas  of  very 
high  sulphur  dioxide  concentration  is  obtained. 

With  a  good  grade  of  brimstone,  the  Vesuvius  burner  requires 
cleaning  only  once  in  about  two  weeks,  the  operation  requiring  about 
two  hours. 

One  of  the  possible  advantages  of  the  Vesuvius  type  burner  over 
the  rotary  type  burner  is  that  the  former,  being  vertical,  requires 
less  floor  space.  A  Vesuvius  burner  having  a  capacity  of  nine  tons 
per  day  requires  about  72  square  feet  of  floor  area.  A  rotary  burner 
of  the  same  capacity  requires  about  300  square  feet.  The  Vesuvius 
type  burner  requires  no  power  and  thus  no  expense  for  oil,  belt,  or 
chain.  On  the  other  hand,  the  feed  to  the  vertical  type  is  not  con- 
tinuous, and  some  difficulty  has  been  experienced  in  keeping  the  feed 
open,  as  sediment  gets  into  the  needle  valve,  clogging  it.  Both  fur- 
naces require  about  the  same  amount  of  labor  or  attention  to  operate. 

LUMP  BURNERS. 

Lump  burners  are  nothing  more  than  the  simplest  form  of  a  deep- 
bed  coal  fireplace.  They  are  rectangular  in  horizontal  section,  vary- 
ing in  area  from  about  18  to  36  square  feet,  the  usual  width  being 
5  feet  and  the  depth  from  front  to  back  4  to  6  feet.  The  burners  are 
usually  erected  in  batteries  of  16  to  32  furnaces,  the  units  being 
arranged  in  two  rows,  back  to  back,  with  a  common  central  wall. 
By  this  arrangement  is  realized  the  maximum  economy  of  space, 
material,  and  first  cost,  and  the  heat  losses  are  reduced  to  a  minimum. 
There  are  many  different  types  of  furnaces  in  use,  but  the  following 
general  statements  will  cover  the  description  of  burners  of  modem 
const  ructicm. 

The  batteries  of  furnaces  are  usually  built  of  brick,  common  brick 
being  used  for  the  lower  part  and  for  the  outer  walls,  and  fire  brick 
being  used  for  the  inside  walls  above  the  grates,  for  the  arches,  and 
for  the  gas  flues.  The  front  walls  are  usually  one  tier  of  brick 
4|  inches  thick,  and  are  faced  with  cast-iron  plates,  one  for  each  unit 
in  the  battery,  each  plate  being  provided  with  the  necessary  openings 
for  operating  the  furnace. 

The  center  wall  between  each  pair  of  furnaces  is  usually  two 
bricks  (nine  inches)  thick,  and  the  side  walls  between  adjacent  burn- 
ers are  two  bricks  thick  to  a  little  above  the  level  of  the  gate,  and 
above  that  is  one  brick  thick.  The  end  walls  of  the  battery  are 
usually  about  18  inches  thick,  and  are  faced  with  solid  plates. 

The  whole  battery  of  furnaces  is  bound  together  by  vertical  buck- 
stays,  steel  rails,  or  I  beams,  held  together  by  horizontal  tie-rods 
which  are  proinded  with  turnbuckles  to  permit  adjusting  the  ten- 
sion to  suit  the  condition  of  the  furnace. 
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The  interior  of  each  unit  is  divided  into  two  parts  by  the  grate 
bars.  The  cinder  pit  beloAv  the  grate  bars  varies  from  18  inches  to 
24  inches  in  lieight.  The  height  of  the  abutments  of  the  arch  above 
tlie  grate  bars  is  about  42  inches,  and  the  spring  of  the  arch  is  be- 
tween 8  inches  and  10  inches.  In  some  batteries  the  arch  is  sprung 
from  side  to  side  over  each  furnace,  on  others  an  arch  is  sprung 
from  each  front  wall  to  the  median  wall,  thus  running  lengthwise 
of  the  furnaces. 

The  grate  bars  are  usually  made  of  IJ-inch  or  2-inch  square  iron 
resting  on  cast-iron  bearing  bars.  Bearings  are  turned  on  the  grate 
bars,  the  diameter  of  the  bearing  cylinders  being  that  of  the  bar. 
The  ends  of  the  bars  projecting  beyond  the  first  bearing  are  left 
square  and  a  key  is  provided  for  shaking  and  turning.  The  grate 
bars  are  spaced  4  inches  center  to  center,  usually  with  the  diagonal 
of  the  square  section  horizontal,  making  an  opening  between  the 
bars  1.17  inches  wide. 

To  remove  part  of  the  cinder  it  is  only  necessary  to  turn  the 
grate  bars  slightly,  one  at  a  time  by  the  key,  which  is  adjusted 
over  the  square  end.  The  movement  momentarily  enlarges  the  open- 
ing between  the  bars,  and  forces  downward  between  the  bars  the 
cinder  lying  immediately  adjacent  to  the  grate.  The  whole  bed  of 
pyrite  above  is  more  or  less  shakened,  or  loosened  by  the  grate 
movement. 

The  cast-iron  fronts  of  the  furnace  units  are  provided  with  suit- 
able openings  for  charging  the  furnace,  removing  the  cinder,  and 
fitting  the  key  on  the  ends  of  the  grate  bars,  and  gaining  access 
to  the  flue.  Occasionally  a  poke  hole  is  also  provided.  The  sill  of 
the  charging  doors  is  placed  about  30  inches  above  the  grate  bars, 
the  heiglit  of  the  door  varying  between  20  inches  and  30  inches. 

The  gas  flue  is  usually  built  on  top  of  the  furnace,  the  upper  part 
of  this  being  made  by  a  se<?ond  arch  rising  8  inches  to  12  inches 
above  the  furnace  arch,  and  running  the  length  of  the  battery.  A 
small  opening  admits  the  gases  into  the  flue  from  the  furnace. 

In  the  construction  of  any  type  of  furnace  care  must  be  taken 
to  make  all  flues  or  openings  into  the  flues  perfectly  tight,  because 
all  air  admitted  to  the  burner  or  flues,  except  when  it  will  aid 
combustion  and  will  be  under  complete  control,  is  of  great  detri- 
ment. 

In  most  furnaces  the  doors  run  in  grooves,  but  in  some  they  are 
hinged  to  lugs  cast  on  the  plates.  When  doors  run  in  grooves  their 
faces  are  inclined,  carefully  planed,  and  are  pressed  by  gravity  or 
latch  against  the  ])laned  edges  of  the  door  jamb,  making  a  gas-tight 
joint  and  rendering  the  use  of  luting  unnecessary. 
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Usually  the  ash-pit,  or  cinder-pit,  door  is  perforated  with  1-inch 
holes,  which  can  be  plugged  to  regulate  the  admission  of  air  below 
the  grates. 

In  lump  burners  of  modern  construction  the  capacity  of  a  single 
furnace  is  about  1.8  pounds  of  46  per  cent  sulphur  ore  per  square  foot 
of  grate  per  hour.  The  charge  is  thrown  in  intermittently  by  hand 
through  the  charging  door,  and  distributed  as  quickly  as  possible 
over  the  surface  of  the  fire  bed.  To  get  the  most  steady  gas  volume 
and  concentration,  and  the  most  complete  desulphurization  of  the  ore, 
it  is  necessary  that  the  size  of  the  ore  pieces  and  the  spacing  of  the 
grate  bars  should  be  properly  regulated.  The  shaking  of  the  grate 
bars  is  done  by  hand.  Alternate  bars  across  the  burners  are  generally 
shaken,  and  the  intermediate  bars  are  shaken  at  the  next  period  with 
such  additional  treatment  as  is  required  to  bring  down  the  cinder 
evenly.  The  cinder  is  generally  allowed  to  accumidate  in  the  ash  pit, 
and  is  removed  once  every  24  hours.  " 

The  depth  of  the  bed  maintained  on  the  grates  largely  depends  on 
the  draft  conditions  and  the  size  of  the  ore  pieces ;  it  varies  up  to  2J 
feet.  No  red-hot  cinder  should  ever  come  through  the  grate  bars ;  in 
fact,  with  a  proper  regulation  of  the  depth  of  fuel  bed,  the  cinder 
when  shaken  down  should  be  fairly  cool. 

The  average  cost  of  roasting  ore  in  a  lump  burner  at  a  plant  roast- 
ing over  30  tons  of  ore  per  day  is  about  $1  per  ton. 

FINES   BURNERS. 

For  the  burning  of  fines  ores  the  cylindrical  multiple-hearth 
furnace  of  the  so-called  McDougal  type  is  generally  employed  in 
this  country.  Various  modifications  of  the  multiple-hearth  furnace 
have  been  evolved  and  patented.  Those  most  commonly  used  are 
the  Wedge  and  the  Herreshof  furnaces.  The  Skinner  furnace  and 
the  Ilofman  furnace  are  also  employed  in  several  plants,  these 
furnaces  differing  from  the  Wedge  and  Herreshof  furnaces  only  in 
certain  details. 

Described  briefly,  this  type  of  furnace  has  a  vertical  cylindrical 
steel  shell  lined  "with  common  brick  or  fire  brick  and  contains  a 
series  of  horizontal  or  slightly  arched  brick  hearths.  In  the  center 
of  the  furnace  is  a  vertical  revolving  hollow  shaft  to  which  are 
attached  removable  cast-iron  arms  carrj^ing  replaceable  rabbles,  these 
arms  revolving  over  the  hearths  and  rabbling  and  pushing  forward 
the  ore  on  the  hearth.  The  rabble  arms  and  center  column  are 
cooled  by  air  or  water.  The  ore  is  fed  mechanically  onto  the  top 
health  at  the  circumference,  from  whence  it  is  pushed  by  the  rabbles 
to  the  center,  then  drops  onto  the  hearth  below,  where  it  is  turned 
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OTcr  repeatedly  by  another  set  of  rabbles  placed  at  such  an  angle 
that  the  ore  is  jri^adually  pushed  to  the  circumference  to  drop  through 
a  slot  onto  the  third  hearth,  continuing  in  this  manner  through  the 
furnace  until  discharged  fi'om  the  bottom  hearth  into  a  hopper  be- 
low the  furnace.  The  rabbles  are  so  ari*anged  in  regard  to  their  pitch 
and  progression  that  a  moving  layer  of  ore,  in  a  uniftuKn  system  of 
furrows,  ecpial  in  depth  from  the  center  to  the  circiunference  is 
maintained  on  all  hearths.  The  air  for  combustion  either  enters  cold 
through  adjustable  openings  in  the  doors,  or  through  slots  in  the 
rabble  arms,  or  through  special  pipes  or  connections. 

When  ores  containing  30  per  cent  or  more  sulphur  are  roasted  the 
heat  from  the  burning  of  the  sulphur  and  the  oxidation  of  the  iron 
is  sufficient  to  carry  on  the  process  continuously ;  the  hot  gases  insing 
from  tlie  hearths,  where  the  oxidation  is  the  most  rapid,  serve  to  heat 
up  and  start  the  ignition  of  the  fresh  ore  descending  through  the 
furnace.  In  fact,  with  ores  containing  more  than  40  per  cent  sul- 
phur the  temperature  of  the  furnace  is  apt  to  become  too  hi^  at 
certain  hearths,  tending  to  cause  fusion  of  the  ore  and  deterioration 
of  the  metal  part  exposed  to  the  heat.  Various  means  have  been  de- 
vised for  controlling  the  temijerature  on  the  hearth,  involving  the 
cooling  of  the  rabble  arms  with  water  or  air,  providing  outlets  direct 
to  the  flue  for  a  portion  of  the  gases  at  various  hearths,  and  regula- 
tion of  the  air  admitted  to  the  hearths. 

One  of  the  principal  problems  in  roasting  high-sulphur  ores  is  to 
keep  tlie  main  shaft  and  the  rabble  arms  at  a  temperature  where  the 
metal  is  kept  cool  and  is  not  deteriorated.  The  common  practice 
has  been  to  circulate  water  through  the  shaft  or  arms.  This  water 
removes  a  certain  amount  of  heat  from  the  hearths  and  thus  partly 
serves  to  cool  them.  However,  the  salts  in  the  cooling  water  tend  to 
form  incrustations  in  the  arms  and  colinims,  and,  primarily  for  this 
reason,  there  has  been  a  development  of  air-cooling  systems.  In 
these  systems  air  is  forced  at  a  pressure  of  1  to  3  ounces  by  means  of  a 
fan  into  the  arms  or  into  the  main  shaft  and  arms;  thence  the  heated 
air  is  discharged  directly  into  the  furnace  or  allowed  to  escape  to  the 
atmosphere,  or  all  or  part  of  the  heated  air  is  conducted  to  certain 
hearths  of  the  furnace  to  aid  combustion  there. 

With  a  well -constructed  and  well-insulated  furnace,  equipped  with 
temperature  control  and  under  proper  care  in  the  regulation  of  the 
air  supply,  etc.,  it  is  possible  to  roast  ores  containing  less  than  30 
per  cent — even  as  low  as  25  per  cent — available  sulphur  to  a  cinder 
containing  less  than  4  per  cent  of  the  sulphur,  and  obtain  at  the  same 
time  a  satisfactorily  high  content  of  sulphur  dioxide  in  the  gases. 
However,  there  are  very  few  acid  plants  in  this  countiy  where  this 
is  being  done  successfully  and  as  a  regular  procedure.     The  most 
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notable  example  is  at  the  plant  of  the  General  Chemical  Co.,  at  Pu- 
laski, Va.,  where  a  pyrrhotite  ore  containing  only  about  30  i>er  cent 
total,  or  less  than  25  per  cent  available,  sulphur  is  being  treated  in 
well-insulated  Herreshof  furnaces. 

Mechanically  the  operation  of  a  fines  burner  is  extremely  simple, 
consisting  of  feeding  the  ore  regularly  and  controlling  the  admis- 
sion of  air  to  the  various  hearths  to  obtain  the  proper  temperature 
and  gas  concentration.  Regulation  of  the  speed  of  the  furnace  to 
meet  the  conditions  of  the  ore  is  also  necessary  to  obtain  the  desired 
results. 

Oxidation  is  partly  effected  when  the  ore  drops  from  hearth  to 
hearth  through  an  ascending  current  of  heated  gases  containing 
oxygen.  The  rate  of  oxidation  during  this  period  of  falling  could 
be  largely  increased  by  increasing  the  velocity  of  the  gases  through 
the  openings,  but  it  is  necessary  to  keep  the  gases  at  a  fairly  low 
velocity  to  prevent  the  raising  and  carrying  away  of  very  fine  dust 
particles. 

Xo  accurate  statement  as  to  the  capwtcities  of  furnaces  in  pounds  of 
sulphur  or  tons  of  pyrite  per  24  hours  can  be  made  without  a  knowl- 
edge of  the  chemical  composition  or  physical  character  of  the  ore 
to  be  roasted.  In  general,  these  furnaces  will  oxidize  0.5  to  1.0 
pounds  of  sulphur  per  hour  per  square  foot  of  hearth  area  from 
pyrite  ore  40  per  cent  or  higher  in  sulphur,  to  2.5  or  3  per  cent  sulphur 
in  the  calcine. 

WZ90E  B0A8TXB. 

The  Wedge  fines  roaster  (PI.  Ill  and  fig.  2)  is  built  by  the  Wedge 
Mechanical  Furnace  Co^  of  Philadelphia,  under  patents  controlled 
by  it.  One  of  the  distinctive  features  of  the  Wedge  roaster  is  the 
large  central  vertical  shaft,  which  is  5  feet  in  diameter.  This  shaft 
is  constructed  of  ^-inch  steel  plate,  protected  by  special  fire  tile 
which  are  attached  to  and  revolve  with  the  shaft.  This  central  shaft, 
together  with  the  master  gears,  is  carried  by  six  large  rollers  and 
their  supports,  and  is  revolved  by  pinion  and  train  of  gears  and 
pulley.  The  removable  arms  are  connected  with  the  main  shaft  in 
such  a  manner  that  they  lock  on  the  inside  of  the  shaft,  thus  allow- 
ing the  removal  and  replacement  of  an  arm  without  appreciably  cool- 
ing the  inside  of  the  furnace,  as  workmen  can  work  in  the  shaft  even 
when  the  furnace  is  hot.  This  large  column  also  permits  of  inde- 
pendent air  or  water  supply  pipes  with  valve  control  to  each  arm 
or  a  combination  of  arms  as  desired.  When  air  is  used  for  cooling, 
if  the  ore  does  not  contain  enough  sulphur  to  bum  satisfactorily  or 
rapidly,  it  is  possible  to  assist  the  "  heat  balance  "  of  the  furnace  by 
discharging  the  hot  air  from  the  arms  directly  into  the  furnace 
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through  s1ot3  in  tho  arms.  Furthermore,  as  it  is  not  neces.sary  to 
cool  the  central  shaft,  there  is  no  local  cooling  in  the  center  of  tlie 
furnace  as  would  !«  incident  to  the  presence  of  a  cooled  shaft  there. 


tbrough   Wedge  flam  bumpr, 


The  rabble  arms  and  blades  are  the  only  iron  parts  exposed  to  the 
heat  and  furnace  gaHCi*,  as  the  center  column  is  protected  by  a  speci;il 
tile  and  a  special  type  of  brick. 
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The  Wedge  furnaces  are  built  in  various  sizes  ranging  from  16 
to  26  feet  in  diameter,  and  with  various  numbers  of  hearths,  so  that 
it  is  possible  to  obtain  the  desired  hearth  area  in  the  smallest  number 
of  units.  A  furnace  designed  to  roast  the  ordinary  pyrite  ore  con- 
taining 35  per  cent  or  more  available  sulphur  does  not  need  special 
description,  as  these  furnaces  are  standard  in  design  and  construc- 
tion. The  ordinary  20-foot  seven-hearth  furnace  with  top  drier 
hearth  can  be  relied  on  to  bum  about  60  to  60  tons  of  pyrite  per  day 
when  roasting  ore  carrying  45  per  cent  or  more  sulphur  to  2  ix)  4 
per  cent  in  the  calcine,  and  to  deliver  a  gas  carrying  about  7.5  per 
cent  sulphur. 

Various  modifications  of  construction  are  possible  to  meet  special 
conditions  of  ores  and  of  results  desired. 

It  may  be  of  interest  to  note  the  type  of  construction  recommended 
by  the  Wedge  Furnace  Co.  for  a  furnace  to  roast  an  ore  containing 
less  than  30  per  cent  available  sulphur.  For  a  daily  capacity  of  33 
tons  of  such  ore,  a  25-foot  diameter  furnace  is  recommended  having 
seven  roasting  hearths  and  a  drier  hearth.  Part  of  the  rabble  arms 
are  water-cooled  and  part  are  air-cooled.  The  air,  delivered  by  a 
fan,  enters  the  furnace  at  the  top  of  the  central  shaft  and  through 
six  4-inch  pipes  enters  six  arms  in  the  upper  part  of  the  furnace. 
The  heated  air  from  these  six  arms  is  then  introduced  into  six  arms 
in  the  lower  part  of  the  furnace,  two  arms  being  in  tandem.  From 
these  lower  air-cooled  arms  the  heated  air  is  permitted  to  enter  the 
three  lower  hearths  through  openings  in  the  outer  ends  of  the  arms. 
The  fourth  and  hottest  hearth  has  water-cooled  arms,  the  watci*  being 
supplied  by  gravity  from  a  water  pan  at  the  top  of  the  central  shaft, 
which  also  acts  as  a  lute  for  the  air  coming  from  the  fan. 

In  order  to  conserve  as  much  as  possible  the  limited  amount  of 
heat  units  generated  by  the  burning  of  the  ore,  the  outer  walls  of 
the  four  upper  hearths  have  a  thickness  of  2^  inches  of  an  insulating 
material,  such  as  "nonpareil"  brick  or  "silocel"  brick.  The  three 
lower  heartlis,  where  the  smallest  amount  of  heat  is  generated,  have 
a.thickness  of  5  inches  of  insulating  material. 

The  central  shaft  is  insulated  by  4  inches  of  special  tile  and  2^ 
inches  of  nonpareil  brick. 

The  bottom  hearth  is  supported  by  a  ^^-inch  steel-plate  floor  and 
I  beams,  which  also  support  the  water  lute  at  the  bottom  of  the  cen- 
tral shaft.'  The  bottom  hearth  is  also  insulated  with  nonpareil  brick. 

HERRESHOF  FXTfiKACE. 

The  Herreshof  furnace  was  developed  by  the  General  Chemical 
Co.  through  its  Herreshof  furnace  department.  The  latest  pressure 
air-cooled  furnace  (PI.  IV,  4,  p.  67)  was  developed  only  during  the 
last  five  years.    In' this  type  of  furnace  the  center  vertical  shaft  is 
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made  double,  the  outer  shaft  or  tube  being  of  cast  iron  and  the  inner 
tube  also  of  cast  iron  or  of  steel.  The  rabble  arms  are  also  made  unth 
this  double  effect,  the  inside  tube  of  the  arm  connecting  with  the 
inside  tube  of  the  shaft,  while  the  outside  tube  of  the  arm  connects 
with  the  outside  tube  of  the  shaft.  The  air  supplied  by  the  fan 
enters  the  inner  tube  of  the  shaft,  passes  through  the  inner  tube  of 
the  arm,  thence  through  the  outside  arm  and  shaft  tubes  to  the  top 
of  the  furnace.  Here  it  is  either  discharged  to  the  open  air  or  is 
carried  to  the  bottom  or  cooler  parts  of  the  furnace  for  combustion, 
either  through  temperature-control  flues  or  the  bustle  pipe,  or  both. 

The  temperature-control  flues  transmit  the  excess  heat  from  the 
hottest  zones  of  the  furnace  to  the  cooler  zones. 

Damper  control  in  the  waste-heat  bustle  pipe  and  in  the  control 
flues  makes  possible  the  use  of  as  much  or  as  little  of  the  waste  heat 
as  is  desired.  This  flexible  control  makes  the  furnace  adaptable  for 
burning  various  grades  and  quantities  of  ore  within  reasonable 
limits.  The  Herreshof  furnace  is  built  in  four  sizes,  the  smallest 
being  11  feet  7^  inches  in  diameter,  the  next  larger  15  feet  9|  inches 
in  diameter,  the  third  20  feet  in  diameter,  and  the  largest  21  feet  6 
inches  in  diameter,  with  either  five  or  seven  hearths.  The  smallest 
size  (five-hearth)  furnace  will  roast  about  5  tons  and  the  largest  as 
much  as  70  tons  a  day  of  pyrite  from  an  initial  sulphur  content  of  45 
per  cent  to  a  final  content  of  2.5  to  3  per  cent. 

The  cost  of  roasting  in  a  fines  burner  varies  between  $0.50  and 
$1.50  per  ton,  depending  largely  upon  the  size  of  the  plant  and  the 
equipment  for  handling  the  ore  mechanically.  During  the  year  1918 
an  average  cost  was  about  $1  per  ton. 

ZINC-OBE  BOASTEBS. 

Zinc  blende  is  roasted  primarily  to  prepare  that  material  for  sub- 
sequent metallurgical  treatment  by  which  the  zinc  is  reduced  to  the 
metallic  state.  As  the  first  consideration  in  the  roasting  of  blende 
is  to  get  as  complete  desulphurization  of  the  material  as  possible, 
the  production  of  sulphuric  acid  from  the  roaster  gases  is  ordinarily 
a  by-product  operation  and  of  special  consideration. 

Zinc  blende  as  handled  at  the  zinc  plant  ordinarily  contains  about 
25  to  30  per  cent  sulphur.  Under  proper  conditions  a  nearly  com- 
plete roast  of  an  average  blende  can  be  obtained,  and  one  of  the 
conditions  necessary  is  to  raise  the  temperature  of  the  ore  to  be- 
tween 700°  and  800°  C.  in  contact  with  sufficient  oxygen.  Theoreti- 
cally sufficient  heat  can  be  obtained  by  the  oxidation  of  the  sul- 
phur and  metal,  provide<l  the  gases  leaving  the  furnace  contain  at 
least  5  per  cent  sulphur  dioxide,  to  carry  on  the  process  without  ex- 
ternal fuel.    However,  no  furnace  has  vet  been  constructed  to  util- 
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ize  fiilly  the  heat  of  combustion  of  the  ore,  and  it  has  been  neces- 
sary to  apply  external  heat. 

The  fuel  requirements  fi^ired  to  bituminous  coal  vary  between 
8  and  35  per  cent  of  the  ore  roasted.  For  certain  districts,  namely, 
in  the  Kansas,  Oklahoma,  and  Arkansas  zinc  districts,  the  ores  are 
roasted  in  single-hearth  reverberating  type  furnaces,  such  as  tlie 
Ropp  or  Zellweger  furnaces^  where  the  products  of  combustion  of 
the  burning  fuel  come  in  direct  contact  with  the  ore  and  thus 
dilute  the  sulphur  dioxide  in  the  gases  leaving  the  furnace  to  a 
point  so  low  that  it  is  not  feasible  to  make  acid  therefrom.  These 
furnaces  are  much  cheaper  to  construct  than  the  muffle  type,  and 
can  be  operated  much  more  economically,  especially  with  natural 
gas,  which  is  available  in  the  district  where  these  roasters  are  used. 

HEGELER    TYPE    FURNACES. 

Where  sulphuric  acid  is  to  be  made  from  the  waste  gases  the  ore 
is  roasted  in  a  muffle  type  of  furnace,  of  which  type  the  Hegeler 
furnace  is  the  most  commonly  used  in  this  country.  The  term  Hege- 
ler furnace  does  not  imply  a  furnace  of  a  certain  definite  struc- 
ture; it  refers  only  to  a  very  general  type.  The  original  Hegeler 
patent  (U.  S.  patent  No.  303671)  was  applied  for  in  1882,  and  at 
present  almost  every  Hegeler  furnace  has  been  built  differently. 
There  are  now  several  diffei*ent  systems  of  firing,  and  several  sys- 
tems of  air  regulating,  besides  a  great  many  different  designs  of 
luinor  features.  For  a  detailed  description  of  the  Hegeler  furnace 
and  the  method  of  operation  in  order  to  get  the  metallurgical  re- 
sults desired,  the  reader  is  referred  to  the  book  by  Ingalls.*» 

Hegeler  furnaces  have  seven  hearths,  the  three  lower  being  heated 
with  producer  gas  (see  fig.  3). 

The  liearths,  with  muffles,  are  arranged  on  each  side  of  the  center 
wall,  the  concentrate  being  fed  in  at  opposite  ends  of  the  two  top 
healths  and  discharged  at  the  two  opposite  ends  of  the  bottom 
hearth.  The  passiige  of  the  blende  over  the  hearth  is  effected  by 
means  of  a  rabbling  mechanism.  Babbling  is  commenced  at  the  top 
hearth,  the  charge  being  moved  from  the  feed  toward  the  discharge 
end,  where  it  is  dropped  through  a  slot  in  the  floor  of  the  hearth  upon 
the  hearth  below.  It  is  then  drawn  by  another  rabble  toward  the 
opposite  end,  where  it  is  again  dropped  through  another  slot  to  the 
next  lower  hearth,  and  so  on  until  discharged  from  the  lowest  hearth. 
The  rabble  used  is  a  rake  type  designed  to  turn  over,  plow,  and  move 
the  charge  forward  through  the  furnace.  The  rabbles  are  supported 
at  the  end  of  the  furnace  on  a  stand,  which  may  be  moved  from  one 
side  to  the  other  for  rabbling  each  of  the  two  healths  on  each  level. 

•  IngaUs,  W.  R.,  MetaUurgy  of  zinc  and  cadmium,  1903,  p.  145. 
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The  rakes  are  drawn  through  the  furnace  by  means  of  detachable 
rods. 

The  pas  travels  in  the  opposite  direction;  it  is  admitted  to  the 
lowest  fire  niiifHe  at  one  end  and  passes  to  the  other  end,  being  partly 
burned  by  the  admission  of  air  at  intervals.  The  gas  then  passes 
outside  of  this  muffle,  and  is  admitted  through  a  by-pass  to  the  next 
muffle  above,  where  it  is  further  burned,  the  combustion  being  finally 
completed  under  the  third  muffle. 


SECnDS  M.e  SECTION  c-c    '■*  . 

FlcrBE  3. — Hfieeler  fumnre  tbr  roastiDi;  line  ores.     a.  Pirc  mufBra :  b,  roBstlDR  didIBm: 
c,     mulBi'ij  for  ineheathij;  the  nir;  d,  c,  feed  lM>[)perB;  f,  ilIiieliarKC  Into  second  muBIn: 

f.  Due  fur  EaU's :  A.  flue  to  ncld  plant;  I,  6-iacfi  I-lK'nm;   /,  IG-iiich  l-bpum ;  k,  20-lntli 
beam  ;  I,  Sue :  iir,  hIwI  lallii ;  »,  kUn  flooi-. 

The  hearths  are  closed  at  the  eiKlw  by  sheet-iron  doors  which  at© 
hinged  at  the  top  and  are  automatical ly  opened  and  closed  by  the 
passage  of  the  rabbles  through  the  furnace. 

When  a  Hegeler  finnace  is  running  on  zinc  blende  alone,  the  gases 
from  it  seldom  carry  5  per  cent  SO^,  the  SOj  content  is  more 
frequently  nearer  4  per  cent,  and  varies  considerably. 

The  costs  of  roasting  zinc  blende  in  a  Hegeler  type  of  roaster  at 
different  plants  antl  the  roasting  results  obtained  vary  greatly, 
depending  largely  upon  the  skill  of  the  operators.  Prior  to  the  war 
the  working  cost  of -a  number  of  Hegeler  furnaces  was  less  than  $3 
per  ton  of  ore  treated,  and  averaged  throughout  the  country  about 
$2.50  per  ton. 
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The  first  cost  of  a  furnace  with  all  the  accessories,  on  a  prewar 
basis  of  cost,  was  about  $1,000  per  ton  daily  capacity  of  blende 
roasted. 

SPIRLET  FURNACE. 

Another  type  of  blende  roasting  furnace  used  in  connection  with 
acid  plants  is  the  Spirlet.  This  type  of  furnace  is  used  principally 
in  Europe,  but  also  is  used  in  this  country  by  the  Grasselli  Chemical 
Co.,  by  the  American  Zinc,  Lead  &  Smelting  Co.  at  East  St.  Liouis 
and  Hillsboro,  111.,  and  by  the  National  Zinc  Co.  at  Argentine,  Kans. 
At  the  latter  plant  a  special  construction  has  been  developed  for 
overcoming  some  of  the  mechanical  troubles  present  in  the  operation 
of  the  original  furnaces. 

The  Spirlet  furnace  has  several  rotating  hearths,  projections  on 
the  underside  of  one  making  the  rabbles  for  the  hearth  beneath. 
These  rabbles  are  made  of  special  fireclay  shapes,  which  can  be  re- 
moved only  by  closing  down  the  furnaces  and  cooling  them.  The 
lowest  hearth  is  muffled.  The  roasted  ore  is  discharged  from  the 
periphery  of  the  lowest  hearth  into  a  hopper  where  part  of  the  heat 
is  utilized  to  preheat  the  air,  the  remainder  of  the  heat  being  sup- 
plied from  a  coal  fire  in  a  fire  box. 

According  to  Chase,**  the  Spirlet  furnace  requires  about  10  per  cent 
of  coal  as  fuel,  requires  about  2  horsepower  to  operate  a  5-ton  fur- 
nace, and  gives  a  gas  high  in  SO^  with  a  loss  of  1  to  2  per  cent  zinc 
in  the  dust. 

WEDGE    (MUFFLE)    FURNAC5E. 

The  combination  muffle  and  reverberatory  Wedge  furnace  has  also 
been  used  for  roasting  zinc  ore.  In  this  type  of  roaster  the  heating 
over  the  upper  hearths  is  by  combustion  of  the  ore.  On  the  lower 
hearths  the  ore  is  heated  by  coal  burned  in  an  external  fire  box,  the 
combustion  gases  coming  in  direct  contact  with  the  ore^  but  not  mix- 
ing with  the  gases  coming  from  the  upper  hearths. 

DUST  GHAMBEBS  AND  FXTME  GOLLECTOES. 

In  fines  burners  there  is  always  considerable  dusting  of  the  very 
fine  particles  of  ore,  especially  as  the  ore  falls  from  floor  to  floor, 
and  even  when  the  burner  is  so  designed  as  to  permit  the  gases  to 
rise  at  low  velocities  through  the  drop  holes  a  certain  amount  of 
this  very  fine  dust  is  carried  out  of  the  furnaces  with  the  gases. 
There  are  also  present  volatilized  metals  or  metallic  compounds 
which  are  condensed  as  the  gases  are  cooled,  and  as  the  particles 
of  condensed  fume  are  extremely  fine,  they  are  easily  carried  along 
by  the  gas  streams. 

■"Ill  -Ml  !■■  I  ,  r -  _ 

•  Chase,  M.  F.,  Choice  of  a  blende  roasting  furnace :  Eng.  and  Min.  Jour.,  vol.  104, 
Oct  20,  1917,  pp.  698-704, 
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The  greater  part  of  the  mechanically  carried  dust  must  be  removed 
irom  the  gases  before  they  go  into  the  Glover  towers  of  a  diamber 
plant  or  to  the  scrubbing  towers  of  a  contact  plant;  otherwise  the 
towers  will  soon  be  so  filled  by  the  dust  that  passage  of  the  gases 
through  them  will  be  seriously  impeded* 

MBTHQBS  OF  MEGHANI€AIi  PBECIFXTATiaBT. 

The  method  most  commonly  emjdoyed  for  removing  tlie  mechaii- 
ically  earrie<l  dust  is  to  pass  the  gases  through  a  dust  chamber, or 
large  flue  where  their  velocity  is  greatly  reduced  and  the  dust  settles 
out.  Formerly  it  was  believed  that  passing  the  gases  through  a  IcHog 
system  of  pipes  or  flues  of  such  eross  section  that  the  velocity  would 
not  exceed  20  or  30  feet  per  second  would  permit  settling  of  all  the 
dust.  Modem  constructi^m  of  dust  flues  or  ehambers  permits  reducing 
the  velocity  of  the  gases  to  not  more  than  5  feet  per  second  and  even 
less  than  3  feet  per  second,  the  length  of  the  flues  being  much  less 
than  formerly.  A  chamber  125^  feet  long  will  allow  most  of  the 
pyrite  .dust  to  settle  at  a  velocity  of  3  feet  per  second. 

At  a  chamber  plant  it  is  usually  desirable  to  settle  the  dust  with 
as  little  loss  of  temperature  as  possible,  so  that  long  flues  are  not 
satisfactory.  Hence,  various  means  have  been  tried  for  inereassng- the 
rate  of  settling  within  a  comparatively  short  distance  of  travel  and 
thus  reduce  the  length  of  the  flues.  For  exam^ple,  some  settling  cham- 
bers are  constructed  with  bafile  walls  or  plates  placed  directly  across 
the  path  of  flow  of  the  gases,  with  space  at  the  top  or  botton^  of  the 
walls  for  the  passage  of  the  gasesw  The  passing  of  the  gases  through 
these  open  spaces^  however,  sets  up  eddy  currents  which  tend  to  keep 
the  dubt  in  circulation  and  thus  neutralize  to  a  large  extent  the  effect 
of  the  baffles. 

Hanging  wires  in  the  flues  are  effective  in  removing  dust  partieli^ 
and  flues  hung  with  wires  will  allow  a  satisfactory  high  dust  recov- 
ery, even  with  a  velocity  of  6^  to  8  feet  per  second.  Usually  the  wires 
are  hung  3  or  4  inches  apart  and  the  rows  of  wires  are  staggered  so 
that  there  will  be  ample  provision  for  the  gases  to  impinge  on  the 
wire  surfaces. 

In  the  Gilchrist  rod  collector,  constructed  by  the  Chemical  Con- 
struction Co.,  iron  rods  are  used  in  place  of  wires.  ArrangeDiemts 
are  provided  for  vibrating  the  rods  at  definite  intervals,  which  shakes 
the  dust  to  the  floor  of  the  dust  chamber. 

The  dust  chambers  or  flues  at  modern  chamber  plants  are  now 
usually  of  brick,  rectangular  in  cross  section,  with  an  arched  roof. 
At  contact  plants  or  chamber  plants  where  it  is  not  so  desiral^  to 
save  all  the  heat  possible  they  may  be  made  of  sheet  iron.  Fre- 
quently the  flues  are  elevated,  'being  supported  by  a  steel  structure, 
and  the  bottom  is  made  up  of  a  series  of  hoppers,  whence  the  dost  is 
discharged  into  cars  run  beneath. 
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Centrifugal  force  is  applied  in  some  plants  to  remove  suspended 
particles  from  the  gases.  In  the  method  genei'ally  used  the  gas  is 
brought  tangentially  into  a  stationary  container  of  circular  horizon- 
tal cross  section  and  withdrawn  vertically  upward  through  the  axis 
of  the  container,  as  in  the  well-known  type  of  cyclone  dust  catcher. 
The  dust  particles  tend  to  be  thrown  out  to  the  periphery  and  finally 
drop  down  into  a  receptacle  provided  for  them  beneath.  This 
method  is  decidedly  effective  in  removing  fairly  coarse  dust,  but  its 
efficiency  falls  off  very  rapidly  in  dealing  with  smaller  dust  particles. 

A  dust  collector  was  devised  by  Henry  Howard  (U.  S.  patents 
970053  and  896111)  having  a  series  of  horizontal  parallel  shelves 
spaced  an  inch  or  so  apart,  across  which  the  gases  pass  in  a  slow 
stream  from  one  chamber  to  another,  the  dust  being  deposited  on  the 
shelves.  The  dust  is  then  removed  by  rabbles  inserted  through  doors 
in  the  flue  walls.  With  hot  gases  these  shelves  tend  to  warp,  which 
makes  cleaning  difficult. 

Xone  of  the  above  outlined  methods  for  settling  dust  will  remove 
metallic  fumes.  As  previously  stated,  the  fume  particles  are  so  ex- 
tremely minute  that  they  do  not  settle  from  the  gas  stream  by  gravity 
as  do  the  flue-dust  particles.  Even  though  the  gas  stream  is  cooled 
so  that  complete  condensation  can  take  place  and  the  velocity  of  the 
gases  be  reduced  to  a  low  rate,  very  little  settling  of  fume  occurs. 
Usually  the  fume  consists  of  oxidized  arsenic,  zinc,  or  lead  com- 
pounds. At  only  a  few  chamber  plants,  however,  is  the  amount  of 
this  fume  present  in  the  gases  so  large  that  its  presence  is  a  serious 
factor.  At  contact  plants  special  scrubbing  and  filtering  devices 
are  employed,  as  described  in  a  subsequent  connection,  for  completely 
removing  these  substances  from  the  gases. 

The  method  of  removing  dust  and  fume  by  filtration  through  cot- 
ton or  woolen  bags,  as  is  employed  at  various  metallurgical  plants, 
has  been  suggested,  but  can  not  be  utilizedto  remove  dust  from  gases 
from  pyrite  burners  because  the  sulphuric  acid  anhydride  (SOg) 
or  sulphuric  acid  mist  present  would  destroy  the  bags  and  because 
the  temperatures  are  very  much  too  high. 

The  use  of  fine  wire  screens  and  of  asbestos  in  place  of  cotton  or 
woolen  fabrics  has  also  been  suggested  and  tried,  but  they  have  not 
proved  serviceable,  chiefly  because  of  their  high  cost,  clogging  of 
the  pores,  rapid  corrosion  of  the  wires  when  fine  enough  to  filter 
effectively,  and  the  tendency  of  the  asbestos  to  become  brittle  in 
highly  acid  atmospheres. 

■ 

ELECTRICAIi  PBECIPITATION. 

During  the  last  few  years  several  electrical  precipitation  unite 
have  been  installed  at  acid  plants  for  removing  both  the  dust  and 
the  fume  from  the  gases. 


7G 
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Plate  V  shows  the  interior  of  an  electrical  precipitation  unit; 
Plate  II,  C  (p.  61),  shows  an  exterior  view  of  a  precipitator;  and 
figure  4  shows  the  general  arrangement  of  a  precipitator  installation. 
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In  the  electrical  precipitators  the  gases  are  caused  to  pass  between 
two  electrodes,  one  being  grounded  and   the  other  under  a  high 


INTERIOR  OF  ELECTRICAL  PRECIPITATOR. 


EQUIPMENT  AND   METHODS   USED  IN   MANUPACTURE.  77 

voltage,  so  that  an  electrical  field  of  high  intensity  is  maintained 
between  them.  In  some  plants  the  grounded  electrodes  are  pipes 
through  which  the  gases  ascend  or  descend.  In  other  installationcs 
the  grounded  electrodes  are  parallel  plates  of  steel  or  sheet  iron,  the 
gases  passing  either  horizontally  or  rising  vertically  between  them. 
The  charged  electrodes  are  usually  wires  or  chains  or  small  rods. 
These  electrodes  are,  of  course,  completely  and  carefully  insulated. 
For  charging  this  insulated  electrode  an  intermittent  direct  current 
is  used  which  is  obtained  by  rectifying  an  alternating  current  of 
high  potential.  An  alternating  current  from  a  power  circuit  is 
transformed  to  the  desired  high  voltage,  and  the  high- voltage  current 
is  then  connnected  to  the  treater  through  a  special  rotary  contact  rec- 
tifier driven  by  a  synchronous  motor.  The  voltage  employed  de- 
pends upon  the  spacing  of  the  electrodes  and  somewhat  upon  the 
nature  of  the  gases  and  dust  being  treated.  With  a  spacing  of  3 
inches  between  the  charged  and  the  grounded  electrodes  the  differ- 
ence of  potential  maintained  is  about  28,000  to  30,000  volts.  As 
the  gases  pass  between  the  electrodes  the  particles  of  dust  and  fume 
are  electrified  and  are  precipitated,  mostly  on  the  plate  or  pipe 
electrode.  Means  are  provided  for  tapping  both  the  charged  and 
the  collecting  or  grounded  electrode  in  order  to  remove  tUe  dust 
adhering  to  them.  Hoppers  are  placed  beneath  the  treaters  so  that 
the  collected  dust  mav  be  removed  readilv. 

No  attempt  will  be  made  in  this  bulletin  to  discuss  the  theories  of 
electrical  precipitation,  or  the  general  application  of  electrical  pre- 
cipitation to  the  problem  of  removing  dust  and  fume  from  metal- 
lurgical smoke.  These  points  are  described  in  various  papers,  chief 
among  them  being  an  article  by  Cottrell®  and  one  by  Fulton.* 

Precipitators  are  designed  in  units  with  an  excess  total  capacity 
so  that  one  or  more  units  may  be  shut  off  by  dampers  for  repairs  or 
cleaning  without  raising  the  velocity  too  high  in  the  other  units. 

The  treaters  have  usually  been  designed  to  treat  the  gases  at  a 
velocity  of  less  than  10  feet  per  second,  usually  around  5  feet  per 
second.  Thus,  to  treat  the  gases  from  a  furnace  roasting  45  tons  of 
pyrite  a  day  and  producing  gas  with  a  sulphur  dioxide  concentra- 
tion of  7|  per  cent,  or  a  total  volume  at  650°  C.  of  about  13,000  cubic 
feet  a  minute,  a  treater  having  an  effective  area  for  passage  of 
the  gases  of  about  36  square  feet  would  be  necessary. 

At  the  chamber  acid  plant  of  the  Baugh  Chemical  Co.,  near  Balti- 
more, Md.,  an  electrical  precipitator  has  been  installed  to  treat  the 
gases  at  a  temperature  of  about  600°  C,  and  occasionally,  for  short 
periods,  as  high  as  750°  C.     At  these  high  temperatures,  certain 

*  Cottrell,  F.  G.,  Problems  in  smoke,  fume,  and  dust  abatement :  Annual  report  for 
1013,  Smithsonian  Inst.,  pp.  658-685. 

>Fn!toii,  C.  H.,  Metallurfflcal  smoko.  Bull.  84,  Bureau  of  Mines,  1015,  pp.  59-65. 
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miCtallic  fumes,  such  as  arsenic  compounds,  would  not  be  removed, 
but  all  dust  and  fume  constituents  possessing  high  volatilization 
points  are  effectively  recovered. 

At  practically  all  acid  plants  where  installed,  tlie  electrical  pre- 
cipitators have  been  satisfactory  as  dust  collectors^  and  where  the 
temperatures  have  been  reduced  to  the  necessary  points^  metallic 
fumes  have  also  been  recovered. 

The  Research  Corporation  owns  and  ccmtrols  the  right  to  the  elec- 
trical precipitation  process,  as  applied  to  cleaning  gases  from  pyrite 
burners,  throughout  the  United  States^  except  in  Washington, 
California,  Idalio,  Nevada,  and  Arizona.  Either  a  royalty  or  a 
license  fee  is  charged  for  the  use  of  the  process. 

Some  data  relative  to  the  electrical  installations  for  cleaning  fur- 
nace gases  at  acid  plants  in  this  country  are  given  in  the  following 
table : 

Data  on  electrical  precipitator  installations  for  cleaning  roaster  gases  in  the 

manufacture  of  sulphuric  acid. 


Itastal- 
lation. 

Volimie 

ofeas, 

cubic 

feet  per 

minute. 

Temper- 
ature of 
gases, -F. 

Type. 

Soureeofgas. 

Coster 

intialla- 

tion. 

A 
B 

c 

D 

£ 

F 

15,000 

8,650 
12,000 
17,000 

8,000 
18,000 

1,200 

1,000 
600 
360 

1^300 
800 

Plate  and  strip,  two  sections. 

Plate  and  strip,  tliree  seetJoDs 

Square  pipe,  2  units  of  20  pipes  each 
Pipe,  2  nnit-s  of  36  pipes  each 

Plate  and  strip,  one  section 

Plate  and  strip,  two  sections 

PvTite— Herrashof  burners. . . 
Zmc  ores— Hattfiipsson  and 

Hegeler  Wlfts 

Zine  ores— Skinner  kilns 

Zinc  ores— Mathey  kiln 

Zinc  ores— Matthiesson  and 

Hegelerkilus 

Pyrite—Herreshof  burners. . . 

$1S»009 

20,000 

7,«0 
30,000 

12,£MI 
21,009 

From  dust  chambers  or  flues,  or  centrifugal  separators^  or  elec- 
trical precipitators^  the  gases  at  a  chamber  plant  are  conducted 
directly  to  the  (Hover  towers*  At  a  contact  plant  the  gases  are  con- 
ducted to  scrubbing  and  cooling  towers  and  through  filters  to  remove 
the  last  traces  of  fume.  These  special  fume  removers  are  discissed 
later  under  the  description  of  the  contact  process. 

CHAMBEE  FEOGESS  FOB  MANTTFACTXTBE  OF  STILFHUBIC  ACID. 


GENEBAL  FBINCIPIiES. 

The  chamber  process  consists  essentially  in  bringing  together 
under  suitable  conditions  sulphur  dioxide,  oxygen,  and  water,  in  the 
presence  of  the  oxides  of  nitrogen,  with  the  resultant  formation  of 
sulphuric  acid.  The  reactions  that  actually  take  place  between  these 
substances  in  the  chamber  are  rather  obscure,  although  the  end 
result  is  as  though  the  reaction  was  S02+0+HoO=H,SO^— that  is, 
as  though  the  oxides  of  nitrogen  did  not  react.    However,  it  is  known 
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that  this  reaction  will  not  take  place  in  the  chamber  without  the 
presence  of  the  nitrogen  oxides.  In  practice  much  more  water  is 
neec^ed  to  bring  about  the  reaction  tlian  is  theoretically  required  for 
the  production  of  H2SO4.  The  sulphuric  acid  formed  in  chambers 
is  therefore  always  dilute.  The  theory  as  to  the  chemistry  of  the 
reactions  is  discussed  briefly  below. 

For  the  manufacture  of  sulphuric  acid  by  the  chamber  process, 
besides  the  burners^  flues,  dust  chambers,  etc.^  there  are  three  prin- 
cipal elements — (1)  the  Glover  towers,  (2)  the  acid  chambers,  and 
(3)  the  Gay-Lussac  towers.  In  most  plants  the  "niter  pots"  or 
retorts  maj^  also  be  considered  <Mie  of  the  principal  elements.  In 
addition  there  must  be  the  necessary  fans,  pumps,  pipe  lines,  storage 
tanks,  and  other  accessories.  The  general  flow  of  gases  and  reacting 
material  through  these  elements  is  as  follows : 

The  gases  coming  from  the  pyrite  or  sulphur  burners  usually  con- 
tain 5  to  8  per  cent  sulphur  dioxide,  a  small  proportion,  usually  less 
than  0.5  per  cent,  of  sulphur  trioxide,  10  to  14  per  cent  oxygen,  about 
80  per  cent  nitrogen,  and  some  water  vapor.  The  ratio  of  oxygen  to 
sulphur  dioxide  depends  on  whether  the  material  being  burned  is 
sulphur  or  pyrite.  The  dust  is  largely  removed  by  the  dust-collecting 
devices  previously  desci'ibed;  the  hot  gases  then  go  to  a  Glover 
tower,  passing  upward  throu^  the  packing  or  filling  of  the  tower, 
where  they  come  in  contact  with  a  down-flowing  stream  of  weak 
sulphuric  acid,  and  also  the  "nitrous  vitriol "  or  the  cold  acid  that 
has  been  used  in  the  Gay-Lussac  tower  for  recovery  of  the  nitrogen 
oxides.  Between  the  dust  chamber  and  the  Glover  tower  are  usually 
placed  the  "  niter  pots,"  in  which  the  necessary  quantities  of  oxides 
of  nitrogen  are  generated  and  added  to  the  gases  going  to  the  Glover 
tower  to  maintain  the  proper  amount  of  those  oxides  in  the  system* 
Other  methods  of  adding  the  fresh  supply  of  nitric  acid  to  the 
system  will  be  described  later. 

The  hot  ascending  gases  evaporate  a  considerable  portion  of  the 
water  from  the  weak  acid,  thereby  concentrating  the  sulphuric  acid 
and  at  the  same  time  releasing  the  nitrous  acid  from  the  "  nitrous 
vitriol."  The  released  oxide  of  nitrogen,  the  sulphur  dioxide  gas, 
and  the  water  vapor  pass  over  into  the  lead  chambers,  where  the  re- 
actions take  place  for  the  production  of  sulphuric  acid.  After  leav- 
ing the  chambers,  the  gasesr— consisting  essentially  of  nitrogen,  the 
excess  oxygen,  the  oxides  of  nitrogen,  and  acid  mist  or  water  mist — 
are  led  through  the  Gay-Lussac  towers,  where  the  nitrous  acid  gas 
is  absorbed  and  recovered  from  the  waste  gases  by  strong  sulphuric 
acid,  forming  "nitrous  vitriol."  The  waste  gases  are  discharged 
from  the  top  of  the  Gay-Lussac  tower  either  directly  into  the  air 
or  into  a  flue  leading  to  a  stack.  As  already  indicated,  the  nitrous 
vitriol  thus  obtained  is  conducted  to  the  Glover  towers  diluted  with 
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chamber  acid,  and  the  nitrous  acid  gns  is  again  liberated  by  heat  and 
passed  into  the  chamber  system. 

The  acid  produced  in  the  chambers  is  dilute,  containing  only  about 
^0  to  65  per  cent  H^SO^,  and  at  many  plants  a  large  part  or  all  of 
this  chamber  acid  is  passed  through  the  Glover  tower  and  concen- 
trated to  about  75  or  80  per  cent  H2SO4. 

Although  there  are  various  types  of  chambers  and  intermediate 
towers  and  apparatus  between  chambers  to  increase  the  si>eed  of 
the  chemical  reactions,  the  Glover  towers  and  the  Gay-Lussac  towers 
are  generally  built  on  approximately  the  same  lines  and  their  opera- 
tions are  very  similar  at  most  plants. 

Several  theories  have  been  advanced  to  explain  the  reactions 
occurring  in  the  Glover  towers  and  the  lead  chambers,  and  the  part 
taken  in  these  reactions  by  the  nitrogen  oxides.  The  most  generally 
accepted  theory  is  that  of  Lunge,*  which  is  a  result  of  his  elabo- 
rate investigations  made  in  1884.  Under  this  theory,  sulphur  dioxide 
(SO2),  nitrous  acid  anhydride  (NjOj),  oxygen,  and  water  vapor 
unite  directly  to  form  "nitrososulphuric  acid,"  the  reaction  being  as 
follows:  2S02+N208+02-fHjO=2SOfl(OH)(ONO).  This  com- 
plex compound  floats  around  in  the  chamber  as  a  mist  until  meeting 
water  mist  particles,  either  as  water  or  in  the  form  of  very  dilute 
sulphuric  acid;  the  nitrososulphuric  acid  is  broken  up  into  sulphuric 
acid    and    nitrous    acid,    as    follows:     2SOj(OH)  (0N0)-fH20= 

H^SO.-fNA. 

Various  secondary  reactions  have  been  suggested.    In  the  first  lead 

chamber  in  the  Glover  tower  where  the  temperatures  are  relatively 

high  and  there  is  an  excess  of  water  vapor,  the  following  reaction 

is  supposed  to  occur:  2S02(OH)  (ONO)-fSO.+2H20=3H3SO,+ 
2NO.  As  there  is  usually  an  excess  of  oxygen  also  present  the 
nitric  oxide  (NO)  thus  formed  is  at  once  brought  into  reaction  a^in, 
as  follows :    2S02+2NO-f30-fH,0=2SO,  (OH)  (ONO). 

If  there  is  a  deficiency  of  oxygen,  the  nitric  oxide  is  not  com- 
pletely reoxidized  to  nitrous  acid  (NjOj)  and  returned  to  the  process, 
but  passes  through  the  several  chambers,  and  as  the  nitric  oxide  is 
not  readily  absorbed  by  the  acid  in  the  Gay-Lussac  towers,  it  escapes 
into  the  atmosphere.  A  portion  of  the  nitric  oxide  (NO)  reacts  with 
the  sulphuric  acid  and  oxygen  or  with  sulphur  dioxide,  water  vapor, 
and  oxygen  to  form  nitrososulphuric  acid  again;  in  other  words, 
these  reactions  are  reversible,  and  all  of  them  may  be  taking  place 
at  the  same  time  in  the  first  chamber  or  in  the  Glover  tower.    Vari- 

■ 

ous  other  secondary  reactions  have  been  determined  or  their  existence 
has  been  indicated,  all  of  which  are  discussed  in  great  detail  in 
Lunge's  book.    It  is  to  be  noted  that  whatever  may  be  the  real  se- 

•  Lunge,  George,  Sulphuric  acid  and  alkali,  pt  2,  1913,  pp.  987-1088. 
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quence  or  types  of  reactions,  in  all  instances  the  nitric  acid  and  the 
oxides  of  nitrogen  do  not  act  as  true  catalyzers,  inasmuch  as  these 
compounds  themselves  enter  into  the  reactions. 

Tlie  main  reacting  nitrogen  compound  or  oxygen  carrier  is  nitro- 
gen trioxide,  or  nitrous  acid  anliydride,  and  the  efforts  discussed 
later  to  increase  the  efficiency  of  the  chamber  process  have  been 
largely  aimed  at  increasing  the  activity  of  the  nitrous  acid. 

THE  GLOVEB  TOWEB. 

The  chief  functions  of  the  Glover  tower  are:  (1)  The  denitration 
of  the  nitrous  vitriol,  (2)  the  conversion  into  nitrous  acid  of  thci 
nitric  acid  which  is  added  to  make  up  for  the  nitrous  acid  lost  in  the 
process,  (3)  the  concentration  of  weak  chamber  acid,  (4)  the  cooling 
of  the  furnace  gases,  (5)  production  of  acid  in  the  upper  part  of  the 
tower,  (6)  the  cleaning  of  the  furnace  gases  from  impurities* 

DENrPRATlON   OF  THE   NrTROUS   VITRIOU 

The  denitration  of  the  nitrous  vitriol  is  the  most  important  and 
characteristic  function  of  the  Glover  tower.  The  nitrous  acid  gas 
from  the  chambers  is  absorbed  at  the  Gay-Lussac  towers  in  cold 
sulphuric  acid  of  about  78  per  cent  H2SO4  strength.  The  nitrouf, 
vitriol  so  obtained  contains  NjO^  in  amounts  equivalent  to  2  to  4  per 
cent  of  NaXOg,  or  30  to  60  ounces  JfaNOj  per  cubic  foot  of  acid. 
This  is  diluted  with  weak  chamber  acid  and  is  sprayed  down  oyer 
the  packing  of  the  Glover  tower,  where  it  is  exposed  to  the  ascending 
hot  furnace  gases.  By  the  dilution  and  heat,  together  with  the 
reaction  with  sulphur  dioxide  and  water,  the  nitrous  acid  is  released. 
To  be  properly  denitrated,  the  strength  of  the  acid  entering  the  top 
of  the  tower  should  not  be  over  57^  B.  (72  per  cent  H2SO4). 

The  Glover  tower  top  is  designed  to  give  a  uniform  distribution  of 
the  acid  and  to  expose  it  in  as  fine  a  state  as  possible  to  the  ascending 
gases.  The  acid  feed  to  the  tower  should  be  carefully  regulated,  for 
not  only  is  the  chief  quantity  of  niter  supplied  there,  but  also,  by  the 
concentration  of  the  chamber  acid,  a  large  quantity  of  steam  is 
generated  for  the  chambers.  In  fact,  the  whole  of  the  chamber  re- 
actions depend  almost  entirely  upon  the  successful  working  of  the 
Glover  tower. 

The  denitration  takes  place  in  the  upper  part  of  the  tower.  The 
amount  of  sulphuric  acid  circulated  through  the  Gay-Lussac  and  the 
Glover  towers  varies  greatly  at  different  plants,  from  a  ratio  of  1  ton 
of  circulating  acid  to  1  ton  of  acid  produced,  to  a  ratio  of  3  tons  of 
circulating  acid  to  1  ton  of  acid  produced.    In  common  practice  where 


82  UAXXTFACTUKR  OF  SXJiiPHimiC  ACID* 

brimstone  is-  used,  and  the  plant  is  not  being  forced  to  work  with  low 
chamber  space^  the  acid  circulating  is  about  1.5  times  the  acid 
produced.  With  an  average  N^O,  content  of  the  nitrososulphuric 
acid  equivalent  to  about  2.5  per  cent  NaNO,,  or  40  ounces  XaNO, 
per  cubic  'foot  of  acid,  the  XaNO^  content  of  the  nitrous  vitriol  is 
equivalent  by  weight  to  13^  per  cent  of  the  sulphur  burned.  In  addi- 
tion, approximately  3.5  per  cent  of  nitrate  of  soda  is  added  to  the 
circulating  acid,  making  the  total  proportion  of  NaNOj  in  circula- 
tion equivalent  to  17.3  per  cent  by  weight  of  the  sulphur  burned. 
iVVhen  the  chamber  plants  are  being  forced,  that  is,  run  at  11  cubic 
feet  or  less  of  chamber  space  per  pound  of  sulphur,  the  amount  of 
niter  in  circulation  is  usually  nearly  30  per  cent  of  the  weight  of 
the  sulphur.  No  two  acid  plants  shows  uniform  results  as  regards 
the  content  of  oxides  of  nitrogen  in  the  nitrous  vitriol,  or  the  volume 
of  such  acid  being  circulated  per  unit  quantity  of  sulphur  burned.  A 
maximum  figure  for  niter  circulation  should  be  decided  upon  for 
eacli  set,  as  too  much  niter  circulating  has  a  detrimental  effect  ui>on 
the  chamber  leadwork.  When  pushing  the  chambers,  and  using  a 
greatly  reduced  space  per  unit  of  sulphur  burned,  the  niter  circula- 
tion is  necessarily  raised  and,  as  is  shown  in  a  subsequent  •connection, 
this  undoubtedly  contributes  largely  to  the  increased  wear  and  tear 
foTmd  under  these  conditions. 

Tlie  nitrous  vitriol  from  the  Gav-Lussac  towers  is  usuallv  diluted 
with  weak  chamber  acid  rather  than  water.  Tlie  mixing  is  often 
done  outside  the  tower,  or  the  strong  nitrous  vitriol  and  the  weak 
acid  are  fed  separately  into  the  top  of  the  Glover  tower  through  prop- 
erly trapped  holes  and  are  then  mixed  in  the  top  part  of  the  Glover 
tower  with,  also,  any  nitric  acid  which  may  have  been  added  to  main- 
tain the  niter  content.  The  dissolved  nitrogen  oxides  are  removed 
rapidly  in  the  higher  parts  of  the  tower  by  dilution  and  heat  and 
the  prejience  of  sulphur  dioxide.  The  nitrososulphuric  acid  resists 
separation  from  ther  sulphuric  acid,  and  the  last  traces  of  it  are  i-e- 
moved  probably  only  by  the  following  reaction :  2SO2  (OH)  (O  XO) 
-f  SOj-f  2H20=3H2S04-[-2XO.  The  XO  passing  up  the  tower  along 
with  the  oxygen  is  converted  into  X^Oa.  Up  to  a  strength  of 
about  58°  B.,  sulphuric  acid  can  be  denitrated  by  hot  sulphur  dioxide 
gas,  but  it  is  not  desirable  to  have  the  acid  reach  the  zone  of  final 
denitration  at  a  stronger  strength  than  58°  B.,  even  though  excess 
sulphur  dioxide  and  water  vapor  may  be  present  in  that  zone. 

COXVERSTOX   IXTO    NrTROUS   ACn>  OF  THE   XFTRIC   ACID  AnDED. 

For  reasons  that  are  discussed  in  a  subsequent  chapter  (p.  118). 
there  is  always  some  loss  of  nitrous  acid  in  the  process,  and  this 

loss  is  usually  made  up  by  adding  nitric  acid. 
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Where  the  ne(*essary  nitric  acid  is  added  to  the  gases  by  "potting" 
the  nitrate  of  soda  prior  to  the  entrance  of  the  gases  into  the  Glover 
tower,  the  Glover  tower  performs  the  function  of  converting  the 
nitric  acid  gas  into  nitrous  acid  gas,  through  reactions  with  the  nitro- 
sosulphiiric  acid,  sulphui-ic  acid,  sulphur  dioxide  and  the  other 
oxides  of  nitrogen  that  are  probably  present,  at  least  momentarily. 

The  most  efficient,  direct,  and  most  easily  controlled  method  of 
supplying  the  chamber  process  with  the  nitrogen  oxides  is  to  pre- 
pare outside  the  tower  a  mixture  of  nitric  acid  and  sulphuric  acid, 
and  to  add  this  nitric-sulphuric  acid  mixture  with  the  nitrous  vitriol 
from  the  Gay-Lussac  tower.  The  nitric  and  sulphuric  acid  mixture 
is  prepared  by  "potting^  the  nitrate  and  passing  the  nitric  acid 
gases  into  sulphuric  acid  in  a  lead  tank  which  is  provided  with  cool- 
ing coils  to  keep  the  acid  mixture  cool  and  prevent  loss  of  nitrogen 
oxides. 

At  some  plants  the  bags  in  which  the  nitrate  of  soda  is  received 
are  leached  with  water  and  the  water  solution  of  sodium  nitrate  is 
put  directly  into  the  Glover  tower.  Spent  acids  from  explosives 
manufacturers,  containing  10  to  16  per  cent  nitric  acid  and  70  to  80 
per  cent  sulphuric  acid,  are  occasionally  introduced  directly  to  the 
(flover  tower,  and  the  nitric  acid  is  decomposed  to  nitrous  acid  and 
is  taken  into  the  system. 

COXCEXTRATIOX  OP  TVEAK  CHAMBER  ACID. 

As  previously  stated,  in  order  to  denitrate  the  nitrous  vitriol  it 
is  necessary  to  dilute  the  vitriol,  and  this  is  usually  done  with  cham- 
ber acid.  The  denitration  takes  place  in  the  upper  part  of  the 
Glover  tower;  the  weak  denitrated  acid  then  descending  through  the 
tower  is  concentrated  by  the  hot  ascending  gases,  the  resulting  steam 
passing  into  the  chambers  to  supply  a  part  of  the  steam  necessary 
for  the  process. 

For  towers  of  ordinary  construction  and  in  the  customary  prac- 
tice, the  Glover  tower  will  readily  concentrate  to  about  G0°  B. 
strength  more  acid  than  is  required  for  the  Gay-Lussac  towers.  In 
a  well-designed  tower  and  with  hot  furnace  gases — ^that  is,  gases 
entering  the  tower  at  350°  C.  or  more — it  is  possible  to  concentrate  all 
the  chamber  acid  produced  to  60°. B.,  or  even  higher.  The  acid  from 
the  Glover  tower  issues  hot,  about  130°  C,  and  usually  contains  a 
little  sulphur  dioxide,  but  is  comparatively  free  from  the  oxides  of 
nitrogen.  This  acid  also  contains  arsenic  and  selenium  if  these 
metals  were  present  in  the  ore,  and  dust  or  fumes  either  in  solution  or 
suspension  if  removal  has  not  been  effected  in  the  dust  and  fume 
rolleotors. 
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i  COOLINQ  THE  FURNACE  OASES. 


If  the  hot  furnace  gases  were  permitted  to  enter  the  chambers 
without  being  properly  cooled,  the  heat  of  the  gases,  when  added  to 
the  heat  of  oxidation  of  the  SOj  to  SO,,  would  be  detrimental  to 
the  lead  chambers  and  also  to  the  process.  Thus,  just  as  it  is  usually 
important  to  conserve  the  heat  in  the  gases  going  to  the  Glover  tower 
in  order  to  get  the  maximum  evaporation  possible,  it  is  also  desirable 
to  reduce  to  a  safe  point  the  temperature  of  the  gases  as  they  issue 
from  the  Glover  tower. 

The  temperature  of  the  gases  issuing  from  lump  and  fines  burners 
will  run  between  450®  and  600°  C,  and,  as  a  satisfactory  dust  recov- 
ery can  usually  be  obtained  at  less  than  500°  C.,  delivei-y  of  the  gases 
to  the  bottom  of  the  Glover  tower  at  about  350°  to  450°  C.  is  possible. 
Gases  from  a  brimstone  burner  can  usually  be  delivered  almost 
directly  from  the  burner  to  the  tower  at  a  temperature  around  450°  C. 
The  gases  should  issue  from  the  top  of  the  Glover  tower  at  a  tem- 
perature not  higher  than  90°  C,  otherwise  cooling  towers  are  neces- 
sary between  the  towers  and  the  chambers.  The  usual  temperature  of 
the  gases  at  the  top  is  about  75°  to  80°  C. 

PRODUCTION  OF  SULPHURIC  A(  ID  IN  UPPER  PART  OF  THE  GLOVER  TOWERS. 

The  liberation  of  the  oxides  of  nitrogen  in  the  Glover  tower,  in  the 
presence  of  moisture  and  sulphur  dioxide,  together  with  the  cooler 
temperatures  at  the  top  of  the  tower,  gives  the  conditions  requisite 
for  the  fonnation  of  sulphuric  acid.  In  well-operated  and  well- 
designed  towers  as  much  as  20  per  cent  of  the  total  production  of 
acid  from  the  plant  may  be  formed  in  the  tower.  Usually  the  pro- 
duction in  the  Glover  tower  is  only  about  12  to  15  per  cent  of  the 
total. 

CLEANING  THE  FURNACE  GASES. 

As  a  rule,  nearly  all  the  very  fine  dust — oxide  of  iron,  or  unburned 
pyrite — that  is  mechanically  carried  through  the  flues  and  settling 
chanibei-s  by  the  gases  is  caught  in  the  Glover  tower,  and  is  washed 
out  of  the  tower  by  the  acid  either  in  suspension  or  as  sulphate  solu- 
tion. With  efficient  dust  collectors  between  the  furnaces  and  the 
Glover  tower,  the  quantity  of  this  material  collected  in  the  tower 
should  be  relatively  small.  However,  unless  the  gases  are  cooled  and 
special  devices  are  installed  to  collect  the  arsenic  and  selenium,  the 
latter  collect  largely  in  the  tower  and  are  also  washed  out  by  the  tower 
acid.  Arsenic  dissolves  as  arsenious  oxide,  and  when  present  in  large 
quantities  sometimes  separates  again  as  fine  crystals  when  the  Glover- 
tower  acid  is  cooled.    When  much  arsenic  is  present,  all  of  it  is  not 
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caught  in  the  Glover  tower,  a  large  portion  being  carried  on  into  the 
chambers,  where  it  has  a  deleterious  effect  upon  the  lead.  Selenium, 
when  present,  colors  the  acid  red. 

Zinc  and  lead  fumes  also  are  partly  collected  at  the  Glover  tower 
when  the  ores  being  burned  contain  those  metals. 

CONSTRUCTION  OF  GLOVER  TOAVERS. 

Nearly  all  Glover  towers  have  an  outer  shell  of  lead,  provided 
with  an  acid-proof  stone,  "  volvic  lava,"  or  brick  lining,  and  packed 
with  pure  massive  quartz  or  acid-proof  brick  or  tile.  In  plants  re- 
cently constructed  by  the  Chemical  Construction  Co.  or  the  Process 
Construction  Co.  the  lead  shell  has  been  eliminated  and  the  towers 
are  built  entirely  of  chemical  brick  laid  in  an  acid-proof  cement. 

The  size  and  shape  of  Glover  towers  vary  greatly.  There  are  cir- 
cular, square,  rectangular,  and  octagonal  shaped  towers,  varying  in 
height  from  15  to  60  feet  and  in  area  of  external  cross  section  from 
25  to  700  square  feet.  It  is  claimed  by  many  acid  nien  that  at  an 
average  plant  the  height  of  the  tower  should  not  exceed  25  feet,  of 
which  not  more  than  18  feet  is  filled  with  packing,  and  that  the  size 
should  be  a  matter  of  variation  in  cross  section  rather  than  in  height. 
The  tower  is  designed  to  meet  the  demands  made  upon  it,  in  any 
event  being  so  proportioned  as  to  absorb  in  concentration  nearly  all 
or  all  of  the  heat  in  the  gases.  Thus,  the  height  and  area  should  be 
determined  largely  by  the  nature  of  the  raw  materials  to  be  burned, 
the  possible  heat  loss  between  burner  and  tower,  and  the  effective 
scrubbing  surface  afforded  by  the  packing  medium.  While  there  is  a 
tendency  to  build  higher  towers  in  order  to  utilize  as  far  as  possible 
the  heat  of  the  gases,  and  thus  get  good  denitration  and  efficient  con- 
centration, yet  unduly  high  towers  tend  to  increase  condensation  in 
the  upper  part,  and  thus  the  net  result  is  to  reduce  the  effectiveness 
of  the  tower  as  a  concentrator. 

As  to  the  shape  of  the  tower,  some  constructors  prefer  one  form, 
some  another.  For  a  unit  weight  of  lead,  acid-proof  brick  wall,  and 
tower  lining  the  circular  tower  has  a  greater  surface  area  for  scrub- 
bing or  absorption  than  the  square  or  rectangular  tower,  and  there 
are  no  dead  corners,  etc.  With  proper  gas  and  acid  distribution,  the 
efficiency  of  the  towers  of  different  shapes  per  unit  of  packed  volume 
does  not  vary  greatly.  For  lining  round  towers  special  radial  brick 
are  required,  and  these  are  more  expensive  to  make  and  to  lay  than 
the  square  brick.  A  tower  of  square,  rectangular,  or  even  octagonal 
section  is  much  easier  to  construct  than  a  round  tower,  especially  if 
the  tower  is  to  be  built  of  acid-proof  brick. 

In  designing  a  Glover  tower  it  is  necessary  to  provide  for  the 
severe  duty  the  tower  is  called  upon  to  perform.    Part  of  the  tower 
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is  in  contact  both  with  gases  having  a  temperature  ranging  up  to 
possibly  500°  C.  and  with  sulphuric  acid  having  a  strength  ranging 
up  to  60°  B.  or  even  6G°  B.  In  other  parts  of  the  tower  are  present 
nitrogen  oxides,  sulphur  dioxide,  sulphuric  acid,  and  steam.  Thus,  if 
chemical  brick  or  tile  are  used  for  lining  or  for  packing,  they  must 
be  of  the  best  selected  quality. 

When  lead  is  used  for  the  tower  outer  walls,  as  has  been  the  usual 
construction,  it  is  customary  to  make  the  top  and  sides  of  16-ppund 
lead  and  the  bottom  of  even  heavier  lead.  The  tower  should  be 
built  on  a  firm  masonry  foundation  which  is  covered  with  a  thin 
layer  of  pitch  and  sulphur  melted  together  and  further  protected 
by  the  acid  pan  of  lead.  Some  designers  attempt  to  cool  the  under- 
side of  the  tower  bottom  by  introducing  air  channels  or  by  having 
v/ater  circulate  around  the  pan. 

The  framework  for  tlie  towers  may  be  of  wood  or  steel.  Wooden 
frames  are  still  common,  though  steel  is  usually  preferred,  especially 
when  the  towers  are  built  of  acid-proof  brick. 

It  is  customary  to  provide  a  fairly  thick  lining  to  conserve  the 
heat.  In  the  lead  towers  the  usual  method  is  to  make  the  lining  at 
the  bottom  18  inches  to  24  inches  thick  up  to  a  point  above  the  top 
of  the  gas  inlet.  Above  this  point  the  thickness  is  then  reduced, 
leaving  a  shelf  6  inches  to  9  inches  wide,  which  extends  around  the 
tower.  Resting  partly  upon^tliis  shelf  and  partly  upon  several  piers 
or  arched  walls,  which  are  carried  up  to  the  same  height,  is  the  grid 
that  sup]X)rts  the  tower  packing.  Below  this  "  grid  "  or  "  grill "  is  a 
chamber  of  considerable  size,  the  walls  or  piers  supp<»*ting  the  grid 
being  so  arranged  that  their  presence  does  not  obstruct  the  passage  of 
the  gases  but  tend  to  distribute  the  gases  evenly  over  the  entire 
bottom  of  the  tower. 

The  grid  may  be  of  deep,  narrow  beams  of  "  volvic  lava  "  or  of 
acid-proof  stoneware.  The  spaces  between  the  ends  of  the  grid 
beams  should  then  be  filled  with  lining  brick  to  prevent  the  beams 
from  falling  over  sidewise. 

The  repacking  of  a  Glover  tower  is  an  expensive  operation  and 
great  care  should  be  exercised  in  the  selection  of  the  material  going 
into  the  tower  and  also  in  the  manner  of  placing  the  grid  and  the 
tower  packing. 

Various  methods  have  been  employed  for  packing  towers,  and  it 
is  not  thouglit  desirable  in  this  paper  to  discuss  the  methods  in  any 
detail.  Unless  the  design  and  construction  of  a  tower  can  be  based 
upon  satisfactory  actual  experience,  it  is  best  to  employ  an  expert 
to  lay  out  the  tower.  This  remark,  of  course,  also  applies  to  the  de 
sign  and  construction  of  the  whole  acid  plant.  A  towei'  too  tiglitly 
packed  offers  too  great  a  resistance  to  the  passage  of  the  gases,  which 
causes  the  gases  to  travel  through  the  spaces  at  too  high  a  velocity 
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and  also  results  in  an  unduly  hi^h  cost  of  power  tor  pulling  or  driv- 
ing the  gases  through  it.  A  tower  too  loosely  pacbed  is  as  objection- 
able as  one  too  tightly  packed,  for  although  the  velocity  of  the  gases 
is  reduced,  the  descent  of  the  acid  is  accelerated  and  the  necessary 
length  of  time  for  the  reactions,  etc.,  is  not  given. 

For  the  packings  material,  flint  or  massive  quartz  formerly  were 
used  exclusively.  The  quartz  to  be  entirely  satisfactory  must  be  free 
from  cleavage  lines  and  contain  no  admixture  of  schists  or  foreign 
matter.  Acid-proof  brick  is  now  being  made  which  lasts  almost  in-* 
definitely,  except  where  the  ore,  which  is  burned  to  produce  the  acid, 
contains  fluorite.  The  hydrofluoric  acid  or  fluorine  produced  decom- 
poses the  brick.  One  instance  is  recorded  where  the  Glover  tower 
packing  was  rendered  valueless  within  two  years  by  the  presence  of 
fluorite  in  the  ore  used.  Frequently  the  towers  ai'e  packed  partly 
with  chemical  brick  and  partly  with  quartz — say  the  lower  three- 
fourths  of  brick  and  the  upper  oae-fourth  of  quarta 

A  typical  modem  Glover  tower  is  that  designed  by  the  Process 
Engineering  Go.  and  built  by  the  Calumet  &  Arizona  Mining  Co.,  at 
Douglas,  Ariz.  The  chamber  plant  has  a  capacity  of  210  tons  of 
60°  B.  acid  per  day.  The  Glover  tower  (fig.  4)  is  octagonal,  22  feet 
2  inches  in  diameter  by  56  feet  high.  It  has  a  steel  fi^ame  holding 
the  walls,  which  are  built  of  duro  brick  laid  in  "  duro  "  cement, 
containing  about  96  per  cent  silica  mixed  with  sodium  silicate  as 
a  binder.  The  tower  is  packed  with  duro  tile,  IJ  by  6  by  12 
inches,  laid  in  checker  formation.  The  tiles  are  so  laid  as  to  bo 
self-supporting  and  thus  exert  no  thrust  upon  the  walls,  as  ^^hen 
quartz  packing  is  employed.  This  acid  resistant  "  duro  tile  "  is  mad© 
by  the  Harbison  Walker  Refractories  Co. 

Another  modern  form  of  Glover  tower  packing  is  the  "  chemico  " 
ring,  made  by  the  B.  Mifflin  Hood  Brick  Co.,  of  Atlanta,  Ga.,  luider 
a  license  by  the  Chemical  Construction  Co.  These  rings  are 
made  in  3-inch  and  6-inch  sizes.  The  ring  (see  PI.  H,  B,  p.  61) 
contains  in  the  interior  a  ribbon-like  spiral  winding  from  top  to 
bottom,  all  made  in  one  piece  of  chemical  stoneware. 

With  a  tower  25  feet  high  the  actual  packing  will  not  exceed  16 
feet  in  height — 12  feet  of  checkered  brickwork  and  4  feet  of  (piartz. 
If  brick  is  used,  tlie  brick  should  be  placed  on  edge,  forming  spaces 
say  4  by  4  inches.  The  actual  packing  space  usuaHy  allowed  per  ton 
of  sulphur  burned  daily  is  200  to  300  cubie  feet. 

The  top  of  the  tower  is  of  lead,  or  in  the  towers  constructed  of 
acid-j)roof  brick  the  tops  also  are  of  brick.  The  top  plate  is  not  so 
subject  to  heavy  wear  and  tear  because  it  is  largely  cooled  by  the  in- 
coming acids,  and,  being  somewhat  above  the  outlet  from  the  tower, 
is  at  the  top  of  a  dead  space. 
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Various  schemes  are  in  use  for  distributing  the  nitrous  vitrol  or 
weak  chamber  acid  through  the  top  of  the  Glover  tower  onto  the 
packing.     The  most  common  is  to  provide  small  depressions  or  cups 
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FiuuRB  5. — Outline  sketch  of  Glover  tower.     (By  coartesy 
of  Mining  and  Scientific  Press. ) 

all  over  the  top,  each  cup  being  oval  and  divided  by  a  partition  into 
two  equal  acid-receiving  cups.  At  the  bottom  of  each  of  these  half 
cups  a  small  pipe  extends  down  into  the  tower  a  few  inches,  and 
up  into  the  half  cup  2  to  5  inches.    Lead  thimbles  inverted  over  the 
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upstanding  pipes  complete  the  liquid  lutes.  As  the  acid  runs  from 
distributing  pipes  into  the  depi*ession  it  fills  the  depression  until  it 
overflows  down  the  upstanding  pipe  into  the  tower. 

In  many  plants  lead  pipes  emanate  from  a  trough  or  series  of 
troughs  placed  on  top  of  the  tower,  and  the  acid  is  carried  directly  by 
these  pipes  through  the  top  and  falls  on  the  tower  packing. 

COOUNG  TOWEBS  BETWEEN  QLOVEB   TOWEBS  AND  CHAMBEBS. 

At  plants  equipped  with  low  Glover  towers,  or  where  the  tempera- 
ture of  the  gases  going  to  the  tower  is  so  high  that  the  gases  issue  hot 
from  the  top  of  the  tower,  it  is  necessary  to  cool  the  gases  before  they 
are  admitted  to  the  chambers.  Cooling  towers  vary  widely  in  size 
and  shape,  material  used,  and  other  features.  The  cooling  towers 
(PL  VI)  designed  and  constructed  by  the  Process  Engineering 
Co.  at  the  plant  of  the  Calumet  &  Arizona  Mining  Co.,  may  be 
mentioned  as  satisfactory  modem  coolers.  The  towers  are  41  feet 
high  and  17^  feet  in  diameter  and  are  built  of  lead  sustained  by  a 
steel  frame.  The  gas  enters  at  the  bottom  and  leaves  at  the  top,  both 
inflow  and  outflow  pipes  being  connected  tangentically  so  as  to  induce 
a  spiral  motion  to  the  gases.  It  is  claimed  that  this  motion  drives 
the  gases  toward  the  periphery,  and  facilitates  radiation  of  heat 
through  the  lead  walls. 

CHAIOLBEBS. 

The  gases  leaving  the  Glover  towers  or  cooling  towers  consists 
principally  of  sulphur  dioxide,  with  a  large  percentage  of  sulphur 
trioxide,  nitrous  oxide,  oxygen,  nitrogen,  and  water  vapor.  Usually, 
if  the  .Glover  tower  has  been  functioning  properly,  the  gas  contains 
suflScient  water  vapor  to  carry  on  the  process  for  a  considerable  dis- 
tance in  the  chambers.    The  functions  of  the  chambers  are : 

(1)  To  afford  space  in  which  the  gases  may  mix  and  the  various 
chemical  reactions  take  place  by  which  sulphur  dioxide  is  converted 
into  dilute  sulphuric  acid.  These  reactions  have  been  discussed  in  a 
preceding  paragraph. 

(2)  To  radiate  the  heat  produced  by  the  chemical  reactions. 

(3)  To  afford  surfaces  to  facilitate  condensation  of  the  sulphuric 
acid  as  it  is  formed. 

In  carrying  out  these  functions  of  the  chamber,  it  is  necessary  to 
add  water  vapor  in  addition  to  that  present  in  the  gases  coming  from 
the  Glover  tower. 

The  efficiency  of  a  lead  chamber  plant  is  measured  by  (1)  the 
amount  of  chamber  space  required  for  each  unit  of  sulphur  burned 
per  unit  of  time,  usually  expressed  as  cubic  feet  of  space  per  pound 
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of  sulphur  per  24  hours,  (2)  the  amount  of  acid  made  per  unit  of 
sulphur  burned,  and  (B)  the  consumption  of  nitrate  of  soda. 

It  is  generally  agreed  that*  provided  tlie  gaaea  are  present  in  the 
proper  proportions,  the  two  most  important  Cimditions  necessary  for 
efficient  production  are  (1)  thorough  mixing  of  the  gases  and  (2)  per- 
fect control  of  temperature. 

The  necessity  of  thorough  mixing  of  the  gases  is  evident,  as  inti- 
mate contact  of  the  reacting  substances  with  each  other  is  essential 
for  complete  reactions.  In  making  acid  too  low  a  temperature 
lessens  the  activity  of  the  gases,  whereas  a  temperature  above  10©^  C. 
prevents  the  condensation  of  water  necessary  for  the  completion  of 
the  reactions. 

In  earlier  days  the  chamber  space  consisted  of  a  single  long  horizon- 
tal chamber,  and  the  reactions  were  all  completed  in  this  chamber. 
The  space  i*equired  for  the  completion  of  the  i*eactions  in  the  single- 
chamber  system,  however,  was  excessive,  and  gradually  series  of 
smaller  chambers  were  substituted. 

As  the  sizes  of  the  plants  were  gradually  increased  and  the  number 
of  chambers  at  a  plant  was  increased  considerable  attention  was  given 
to  the  subdivision  of  the  total  chamber  space  in  such  a  way  as  to 
increase  its  efficiency.  F.  J.  Falding,  one  of  the  leading  experts  in 
acid  manufacture  during  the  period  of  rapid  growth  of  the  industry 
in  the  South,  advocates  that  if  the  cubic  capacity  of  the  plant  is  large, 
the  proper  method  of  design  was  to  proportion  that  space  between, 
say,  three  or  more  chambers,  having  the  proportion  between  cham- 
bers 1,  2,  and  3  as  4 : 2 : 1.  Falding  also  advocated  chambers  of  excep- 
tional height,  which  type  of  chambers  will  be  discussed  later. 

In  modern  construction  of  the  ordinary  horizontal  type  of  chamber 
plant  it  is  customary  to  build  the  chambers  of  a  plant  with  approxi- 
mately equal  capacity,  even  when  the  plant  is  very  large.  The  height 
is  rarely  more  than  40  feet  or  the  width  more  than  60  feet,  but  the 
length  may  vary  from  50  to  236  feet.  Tht  latest  chambers  of  the 
Tennessee  Copper  Co.  are  236  feet  long.  In  any  given  set  of  ordi- 
nary horizontal  chambers  it  is  rarely  advisable  to  vary  the  sectional 
area,  and  this  seldom  can  be  done  with  saving  of  ground  space,  labor^ 
or  building  economy.  The  sectional  area  employed  is  usually  deter- 
mined by  the  structural  and  economic  conditions  at  the  plants.  In 
general,  the  cheapest  sectional  area,  other  factors  being  the  same,  is 
that  which  will  give  the  least  area  of  lead  surface  with  the  greatest 
cubic  capacity.  However,  as  the  smaller  lead  surface  area  rediice> 
the  radiating  capacity  of  the  chambers,  the  saWng  in  chamber  con- 
struction may  be  offset  by  the  necessity  of  providing  extra  cooling 
towers  between  chambers.  Recent  data  collected  from  a  number  of 
plants  having  the  ordinary  horizontal  rectangular  chambers  in  dif- 
ferent sizes,  from  15  to  45  feet  in  height,  from  20  to  60  feet  in  width, 
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and  from  50  to  230  feet  long,  showed  a  variation  from  8.5  to  20 
cubic  feet  in  the  chamber  space  required  per  pound  of  sulphur  burned 
per  day.  Most  plants  that  were  seemingly  operated  with  fair  effi- 
ciency, and  were  burning  high-sulphur  pyrite  or  brimstone,  were  using 
11  to  13  cubic  feet  of  chamber  space.  A  few  plants  were  using 
less  than  10  cubic  feet,  and  several  especially  well  operated  plants 
using  brimstone  were  using  less  than  9  cubic  feet  of  chamber  space. 
Many  plants  treating  waste  gases  at  zinc  or  copper  plants  were  so 
handicapped  by  the  fluctuations  in  gas  concentration  and  by  the  aver- 
age low  concentrations  that  a  much  greater  chamber  space  was 
required.  At  zinc  plants  during  the  war  much  higher  chamber  effi- 
ciencies were  obtained  by  burning  brhnstone  in  conjunction  with  the 
zinc  ore,  so  that  the  gas  concentrations  were  higher  and  the  per- 
centage fluctuations  much  less. 

With  the  ordinary  type  of  plant,  the  yield  of  sulphuric  acid  is 
usually  about  4.65  tons  of  50°  B.  acid  per  ton  of  sulphur  burned,  as 
against  a  theoretical  yield  of  4.92  tons  per  ton  of  sulphur  burned. 
Thus,  the  ordinary  type  of  chamber  plant  has  an  average  efficiency 
of  about  94.6  per  c^it.  Some  of  the  ordinary  plants,  however,  have 
made  for  long  periods  as  much  as  4.8  tons  52°  B.  acid  per  ton  of 
sulphur  burned  or  97.6  per  cent  of  the  production  theoretically  pos- 
sible. 

Practically  all  the  active  work  of  an  ordinary  horizontal  chamber 
is  performed  within  the  first  30  per  cent  of  its  chamber  space.  The 
remainder  of  the  chamber  is  relatively  much  less  efficient  unless  spe- 
cial means  are  employed  to  mix  the  gases  vigorously  and  permit  con- 
densation of  the  vapors  or  mist. 

There  have  been  many  modifications  of  the  ordinary  type  of  cham- 
ber plant,  involving  changes  in  the  design  of  the  chambers  and  also 
changes  outside  the  chambers  in  the  form  of  cooling  towers,  ^'  con- 
verters," intensifiers,  a^d  other  apparatus,  all  designed  to  provide 
more  efficient  cooling  and  mixing  of  the  gases.  Before  passing  to  a 
description  of  these,  however,  it  will  be  well  to  discuss  a  few  of  the 
more  important  features  involved  in  the  operation  of  the  ordinary 
chambers,  as  many  of  these  considerations  are  applicable  to  all  types 
of  chamber  plants. 

IMPORTANT   FEATURES   OF  OPERATION, 
ADDITION  OF  WATSB. 

The  water  vapor  coming  over  with  the  gases  to  the  chambers  from 
the  Glover  tower  is  usually  sufficient  to  carry  on  the  process  in  the 
first  part  of  the  chamber.  From  then  on,  more  water  vapor  must  be 
added  to  maintain  the  process.    Formerly,  the  supply  of  water  vapor 
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to  the  chambers  was  almost  universally  in  the  form  of  steam  at  low 
pressure,  the  steam  l>eing  admitted  through  the  roof  of  the  cham- 
bers. In  some  more  recent  installations,  the  water  is  added  to  the 
front  chambers  as  spray  and  to  the  rear  chambers  as  steam.  Some 
plants  use  only  water.  In  a  plant  of  recent  construction,  where  there 
are  six  chambers,  each  143  feet  long,  59  feet  wide,  and  41  feet  high, 

with  cooling  towers  between  the  chambers,  the  total  capacity  of  the 
chambers  and  intermediate  cooling  towers  being  about  2,155,000 
cubic  feet,  the  water  is  added  throu^  Schutte  &  Koerting  platinum- 
tipped  sprays  as  a  very  fine  mist'.  The  first  chamber  of  this  installa- 
tion is  provided  with  12  jets,  each  spraying  2J  gallons  per  hour ;  the 
second  chamber  has  24,  the  third  has  28,  and  the  fourth  has  24  jets, 
each  of  these  spraying  5  gallons  per  hour;  the  fifth  has  20,  and  the 
sixth  has  12  jets,  each  delivering  24  gallons  per  hour.  The  interme- 
diate cooling  towers  also  have  one  jet  each,  spraying  2^  gallons  per 
hour. 

At  the  large  chamber  plant  of  the  Tennessee  Copper  Co.,  where 
an  enormous  number  of  low-capacity  sprayers  would  have  been  re- 
quired to  supply  the  quantity  of  water  needed  for  the  large-scale 

operations,  a  special  atomizer  has  been  developed  which  is  capable 
of  atomizing  as  much  as  50  gallons  of  water  per  hour.  By  the  use 
of  this  atomizer,  water  spray  has  been  substituted  for  steam  in  most 
of  the  chambers.  A  new  spray  (U.  S.  patent  No.  1099028),  manu- 
factured by  the  Monarch  Manufacturing  Works,  Philadelphia,  Pa.,  is 
now  on  the  market. 

The  advantage  of  water  sprays  over  steam  lies  principalh^  in  a 
saving  of  coal  and  lower  temperatures  in  the  chambers,  which  result§ 
in  a  considerable  saving  in  chamber  space. 

The  water  used  in  the  sprays  must  be  well  filtered  in  a  general 
filter,  and  in  addition  a  small  lead  strainer  provided  with  the  finest 
mesh  wire  gauze  should  be  inserted  in  the  water-supply  line  next  to 
the  spray  nozzle. 

For  a  given  charge  of  sulphur  producing  a  constant  supply  of  gas 
of  uniform  sulphur  dioxide  content,  with  a  Glover  tower  supplied 
with  a  steady  stream  of  nitrous  vitriol  and  nitric  acid,  a  constant  sup- 
ply of  water  vapor  to  the  chambers  will  be  required.  Therefore, 
after  the  steam  or  water  supply  is  once  regulated  and  means  are 
taken  to  insure  its  admission  at  a  uniform  rate,  no  change  should  be 
required  until  something  goes  wrong,  when  the  cause  for  the  change 
must  be  determined  and  rectified. 

BTBENOTH  OF  ACID   DBIPS/ 

The  addition  of  water  vapor  is  generally  governed  by  the  strength 
of  the  acid  in  the  "drip  cup"  (fig.  6),    Usually  the  drip  cup  is  a 
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small  trough  or  saucer,  a,  burnt  on  the  inner  surface  of  the  lead  cur- 
tain or  side  wall  of  the  chamber,  and  communicating  with  the  out- 
side by  a  pipe,  J,  bent  to  make  a  seal.  This  trough  collects  the  acid 
as  it  drips  down  on  the  surface  of  the  lead  above  the  cup ;  the  acid 
thus  collected  drains  through  the  seal  into  a  small  jar,  e,  provided 
with  a  hydrometer.  Table  drips  are  also  occasionally  used,  consist- 
ing of  lead  pans  set  well  within  the  chamber  and  away  from  the  side 
and  connected  by  means  of  a  lead  pipe  with  the  exterior  of  the 
chamber,  similarly  to  curtain  drips. 

The  acid  collected  by  the  curtain  drips  is  usually  3°  or  5"  B. 
weaker  than  that  collected  in  the  table  drips.  The  lead  walls,  owing 
to  the  radiation  of  heat  from  them,  are  cooler 
than  the  interior  of  the  chamber,  and  therefore 
more  water  condenses  there  than  in  the  interior, 
thus  making  the  acid  at  the  walls  weaker  than  in 
the  interior. 

The  strength  of  the  acid  in  the  drips  varies 
considerably  at  different  plants,  and  the  relation 
of  the  strength  in  the  drips  to  the  strength  of  the 
acid  actually  falling  over  the  chamber  bottom 
should  be  known  at  each  plant  and  at  each  cham- 
ber. It  is  evident  that  the  absolute  strength  of 
the  drip  is  not  so  important  as  is  the  variation 
of  strength  from  day  to  day  and  from  the  first 
chamber  to  the  last.  A  curtain-drip  strength  of, 
say,  50°  B.  means  nothing  unless  from  experi- 
ence and  frequent  tests  it  is  known  that  this 
reading  at  this  special  drip  or  set  of  drips  shows 
that  the  acid  formed  in  the  chamber  in  question 
has  a  certain  relative  strength.  Furthermore,  as 
will  be  shown  later,  drip  strengths  are  of  little 
value  as  an  indicator  of  operations  unless  taken 
in  conjunction  with  chamber-temperature  read-  K™iTOr°^  '"'*'  "' 
ings. 

Within  certain  limits  the  strength  of  the  drips  may  vary  without 
sny  serious  consequences.  In  the  first  chamber,  or  rather  in  the 
front  part  of  the  first  chamber,  where  the  water  content  of  the  mix- 
lure  is  dependent  largely  upon  the  steam  generated  in  the  Glover 
towers,  the  acid  strength  can  not  be  controlled  closely,  but  the 
strength  seldom  falls  below  52°  B,  If  there  is  a  deficiency  of  water 
in  the  chambers,  and  the  strength  of  the  sulphuric  acid  being  formed 
gets  much  above  52°  B.,  the  sulphuric  acid  begins  to  absorb  nitrous 
acid  in  considerable  quantities.  The  conditions  for  the  formaiion 
of  sulphuric  acid  in  the  reactions  between  nitrososulphuric  acid  and 
water  are  deteriorated  j  thus  with  deficient  moisture,  and  especially 
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if  the  temperature  falls  too  low,  the  nitroeosulplittric  acid  mar  sep«« 
rate  as  crystals,  which  deposit  at  various  points  on  the  walls  as 
^chamber  crystaL''  When  steam  <m:  water  comes  in  ccmtact  with 
the  crystallized  nitrososulphuric  acid  it  decomposes  into  snlphurio 
acid,  nitric  oxide,  and  nitrogen  peroxide  (N^O^)  according  to  the 
equation  4kS02(0  H)  (O  NO)+2H20=4HaS6,+X,0^+2XO.  The 
N2O4  unites  with  H^O  to  form  nitrous  acid  (HNO2)  and  nitric  acid 
(HNO3)  directly  on  the  walls,  corroding  the  lead  at  the  point  wh^re 
the  crystals  were  attached. 

If  too  much  water  is  present  and  the  acid  becomes  sufficiently 
weak  to  permit  the  formation  of  nitric  acid  in  the  chambers  (by  the 
reaction  2NO+30+N20=2HN03;  or  N20,+20+H,0=2HNO») 
there  results  a  loss  of  niter  into  the  chamber  acid  and  also  serious 
corrosion  of  the  lead  walls  of  the  chamber.  This  conditions  is  shown 
by  the  paling  of  the  color  of  the  gases  in  the  chamber. 

A  rough  indication  as  to  the  moisture  condition  in  the  chamber  is 
obtained  by  the  appearance  of  bell  jars  covering  small  openings  in 
the  chamber.  A  white  crystalline  corefing  of  "chamber  crystal" 
which  turns  green  when  moistened  indicates  a  deficiency  of  moisture. 
Dripping  moisture  on  the  glass  jars  indicates  too  much  water. 

The  acid  formed  in  the  chambers  £^ould  not  be  weaker  than  45°  B. 
and  should  not  be  stronger  than  54°  or  65°  B,  In  common  practice 
the  strength  is  usually  about  52°  to  54°  B.  The  strengA  of  acid  in 
the  back  chambers  is  somewhat  less  than  in  the  first,  but  evea.  in  the 
last  chamber  should  not  be  less  than  45°  B. 

TEKPX&ATirxs  covrmoL. 

The  reactions  taking  place  in  the  chamber  generate  large  quantities 
of  heat,  and  this  affects  the  temperature  of  the  gases  in  the  chamber 
more  than  any  other  factor.  As  a  general  rule  the  more  rapidly  the 
heat  is  carried  away  the  better  both  for  the  process  and  for  prevent- 
ing corrosion  of  the  lead.  In  the  ordinary  horizontal  chambers 
whatever  cooling  is  done  is  by  radiation  from  the  surface  of  the  lead, 
unless  cooling  towers  are  interposed  between  the  chambers.  Cooling 
is  very  important  and  the  proper  relation  between  the  cooling  surface 
and  the  chamber  capacity  should  be  maintained.  As  a  rule,  every 
effort  is  made  to  facilitate  radiation  from  the  chambers.  All  chances 
for  air  to  circulate  around  the  chambers  are  usually  given,  and  the 
outside  of  the  lead  is  kept  free  from  nonconducting  surfaces.  Many 
devices  have  been  employed,  some  of  which  are  described  elsewhere 
in  this  paper,  to  dissipate  the  heat  rapidly  and  thus  also  to  increase 
the  rapidity  of  the  condensation  of  sulphuric  acid  mist. 

The  temperature  of  the  gases  in  a  chamber  is  a  sensitive  and  re- 
liable index  of  the  activity  of  the  process  going  on  in  the  chamber. 
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A  slight  variation,  feven  less  than  8°  C,  in  the  temperature  difference 
between  two  points  in  the  chamber  at  some  distance  apart  indicates 
a  change  of  conditions  which  may  lead  to  trouble,  such  as  a  variation 
in  the  sulphur  dioxide  concentration,  a  variation  in  the  strength  or 
quantity  of  the  fresh  niter  supply,  or  nitrous  vitriol,  to  the  Glover 
towers,  or  fluctuation  in  the  pressure  of  the  steam  or  in  the  quantity 
of  water  being  used.  If  the  chambers  are  supplied  with  a  gas  con- 
taining a  constant  percentage  of  sulphur  dioxide,  nitrous  oxides,  and 
a  sufficient  and  constant  supply  of  steam  or  water,  the  process  will 
remain  constant  and  regular,  as  will  be  shown  by  the  drips,  color  of 
the  gas,  and  more  than  by  any  other  way,  by  the  temperature  readings 
in  each  chamber.  The  gases  usually  enter  the  first  chamber  at  about 
90®  C.  and  grow  cooler  as  they  pass  through  the  succeeding  chambers, 
leaving  the  last  chamber  at  a  temperature  of  not  more  than  80®  to  45® 
C,  according  to  the  outside  temperature.  The  temperature  of  every 
chamber  diminishes  from  front  to  back,  and,  as  stated  above,  the 
difference  in  the  normal  process  ought  to  be  constant. 

VZTE&  81IPPLT. 

The  percentage  of  niter  or  nitrogen  oxides  in  the  gases  has  great 
influence  on  the  temperature  without  necessarily  affecting  the  yield 
of  acid  or  the  consumption  of  niter.  The  simplest  indication  of 
niter  conditions  is  the  color  of  the  gases.  Thus,  sight  holes  are  pro- 
vided at  convenient  heights  in  the  chamber  walls  and  in  the  exit  pipe 
from  the  last  chamber  for  observing  the  color  of  the  gases.  In  the 
first  part  of  the  process  the  presence  of  a  relatively  large  proportion 
of  sulphuric  acid  mist  prevents  any  color  being  observed.  In  fact, 
the  presence  of  sulphur  dioxide  prevents  the  formation  in  any  im- 
portant amount  of  oxides  of  nitrogen  other  than  the  nitric  oxides. 
As  the  gases  progress  through  the  chambers,  the  amount  of  reacting 
sulphur  dioxide,  and  therefore  of  sulphuric  acid  mist,  decreases, 
the  greater  proportion  of  the  higher  nitrogen  oxides  begins  to  color 
the  gases  a  more  or  less  reddish  yellow.  Before  the  gases  pass  from 
the  chambers  into  the  Gay-Lussac  tower  the  red  oxide  (N^O^)  is 
present  in  sufficient  proportion  to  give  a  dark  reddish  <jolor  to  the 
gases. 

The  supply  of  niter  to  the  process — ^that  is,  the  amount  of  nitrous 
acid  in  the  chambers — may  vary  considerably  without  serious  re- 
sults. However,  there  are  limits,  both  in  regard  to  an  over  supply 
as  well  as  to  an  inadequate  supply.  If  too  much  niter  is  supplied 
the  temperature  rises  too  mucli,  the  chamber  lead  is  acted  upon  and 
there  is  usually  an  unduly  high  loss  through  the  Gay-Lussac  towers. 
An  excess  of  niter  is  evidenced  by  the  chamber  gases  being  too  dark, 
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by  the  presence  of  much  nitrous  acid  in  the  chamber  acid,  and  by  the 
presence  of  nitric  acid  in  the  Gay-Lussac  tower  acid. 

A  deficiency  of  niter  is  more  objectionable  than  an  excess,  by  slow- 
ing down  the  reactions,  causing  a  loss  of  sulphur  dioxide  and  con- 
sequent decrease  in  production.  This  condition  also  causes  loss  of 
nitric  oxide  and  nitrous  oxide  to  the  Gay-Lussac  towers  where  these 
are  not  recovered.  The  result  is  an  unduly  large  loss  of  niter  from 
the  system,  to  which  is  also  added  the  loss  of  niter  from  the  decom- 
position of  nitrous  vitriol  in  the  Gay-Lussac  tower  by  the  sulphur 
dioxide.  The  deficiency  is  indicated  by  the  paleness  of  the  gases  at 
the  end  of  the  chamber,  the  decreasing  strength  of  the  Gay-Lussac 
tower  acid,  and  by  a  decrease  in  quantity  or  strength  of  drips.  Red 
fumes  of  N2O4  in  the  Gay-Lussac  stack,  due  to  the  decomposition  of 
nitrous  vitriol  by  the  sulphur  dioxide,  may  also  indicate  a  deficiency 
of  niter. 

A  method  commonly  employed  for  determining  the  niter  condi- 
tions in  the  chambers  is  by  determining  the  nitrosity  of  the  chamber 
acid.  An  accurate  quantitative  determination  of  the  nitrogen  oxides 
and  nitric  acid  can  not  be  made  readily,  but  a  simple  and  quickly 
made  colorimetrical  test  with  ferrous  sulphate  is  satisfactory  for  the 
purpose.  Briefly  described,  the  method  is  as  follows:  A  sample  of 
drip  or  chamber  acid  is  obtained  in  a  test  tube  and  a  solution  of 
ferrous  sulphate  is  poured  in  carefully  so  that  the  liquids  are  not 
mixed.  If  traces  of  the  higher  nitrogen  oxides  are  present,  a  yellow 
ring  is  formed  at  the  point  of  contact.  The  ring  is  darker  and  darker 
as  the  proportion  of  nitrogen  oxides  is  greater  until  it  becomes  a 
deep  brown  or  black.  By  practice  and  experience  it  is  possible  to 
get  a  fair  idea  of  the  niter  conditions  in  the  chamber  by  this  test, 
in  connection  with  the  color  of  the  chamber  gas  as  observed  through 
the  windows. 

As  the  nitrate  of  soda  is  the  largest  single  item  of  expense  in  oper- 
ating a  chamber  plant,  much  effort  is  directed  toward  the  conserva- 
tion and  recovery  of  the  nitrogen  oxides.  To  this  end  the  Gay-Lus- 
sac towers  are  used.  However,  even  with  the  best  types  and  method 
of  oi)eration  of  the  Gay-Lussac  towers  for  the  recovery  of  these 
oxides,  the  efficiency  of  the  towers  largely  depends  upon  the  proper 
regulation  of  the  water  supply  to  the  chambers,  upon  the  efficient 
cooling  of  the  gases  in  the  chambers,  and  upon  the  careful  intro- 
duction of  just  enough  niter  for  the  oxidation  of  the  sulphur  dioxide 
admitted  to  the  chambers. 

When  the  loss  of  niter  is  supplied  by  the  Glover  towers  and  by 
adding  nitric  acid  or  a  prepared  nitro-sulphuric  acid  mixture,  such 
careful  introduction  of  the  amount  of  niter  is  possible.  When  the 
niter  is  supplied  by  the  more  or  less  intermittent  method  of  "  pot- 
ting "  the  nitrate,  there  will  be  intermittent  advance  and  retreat  of 
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the  active  zones  of  chemical  action.  In  most  plants,  unless  the  niter 
feed  varies  widely,  the  chamber  system  is  usually  large  enough  to 
compensate  for  these  variations  and  "prevent  the  entry  of  sulphur 
dioxide  into  the  Gay-Lussac  tower. 

OOVTBOL  METHODS  USED  WHEBE  OABEB  ABE  OF  YABIABLE  COXPOBITIOir. 

As  previously  stated,  the  well-known  and  routine  methods  of  con- 
trolling the  process  are  based  upon  (1)  observing  the  strength  of 
the  acid  in  the  drips  and  the  comparative  nitrosity  of  the  acid; 
(2)  observing  the  difference  in  temperature  at  different  parts  of  the 
chamber  system  and  learning  by  experience  what  differences  will 
yield  the  best  results  and  bring  about  the  best  recoveries  of  nitrogen 
oxides  in  the  Gay-Lussac  tower,  and  (3)  by  observing  the  color  of 
the  gases  in  the  chambers,  or  connecting  flues,  by  means  of  "  win- 
dows" or  sights.  These  methods  are  satisfactory  as  long  as  the 
gases  entering  the  Glover  tower  contain  a  substantially  unifom^ 
percentage  of  sulphur  dioxide.  When  the  gas  concentration  is  liable 
to  vary  widely,  as  in  plants  manufacturing  acid  as  a  by-product  of 
zinc  or  copper  smelting  operations,  this  method  of  control  is  hardly 
adequate  to  yield  the  most  economical  results. 

The  Fairlie  method  of  controlling  the  chamber  process  (U.  S. 
patents  1205723  and  1205724)  involves  the  establishment,  as  a  re- 
sult of  experiment,  of  a  series  of  desirable  ratios  between  the  per- 
centage of  sulphur  dioxide  in  the  gas  entering  the  Glover  tower  and 
the  percentage  of  sulphur  dioxide  in  the  front  chamber,  covering  the 
entire  range  of  sulphur  dioxide  percentages  that  are  likely  to  be  en- 
countered, and  in  maintaining  thereafter  such  desirable  ratios  con- 
stantly by  introducing  the  right  amount  of  nitrate  of  soda  into  the 
System.  Once  determined,  the  desirable  ratios  are  arranged  in  a 
tabular  form,  the  table  being  posted  in  a  convenient  place  for  refer- 
ence by  the  chamber  operator.  An  increase  in  the  sulphur  dioxide 
ratio  above  that  desirable  indicates  the  need  of  more  niter,  whereas 
a  decrease  below  the  desirable  ratio  indicates  that  the  quantity  of 
niter  must  be  reduced.  This  method  has  been  in  use  daily  at  the 
large  acid  plant  of  the  Tennessee  Copper  Co.,  which  has  been  oper- 
ating on  gases  from  copper  blast  furnaces. 

Once  the  regularity  of  operation  in  the  chamber  is  so  greatly  up- 
set that  the  Gay-Lussac  towers  are  not  functioning  properly,  a  cer- 
tain loss  of  niter  and  sulphur  dioxide  is  practically  inevitable.  The 
best  method  of  correcting  the  trouble  is  to  add  sufficient  niter  in  the 
Glover  tower  to  make  up  for  the  decreased  niter  in  the  Gay-Lussac 
tower  acid,  in  order  to  get  things  going  normally  again  at  the  front 
of  the  chamber  system.    Gradually  the  normal  condition  will  be  re- 
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sumed  throughout  the  entire  system  and  the  Gay-Lussac  towers  will 
absorb  the  nitrous  acid  properly,  by  which  tiixie  tlie  whole  plant  will 
be  back  to  a  normal  basis  of  operation* 

In  order  to  increase  the  rate  of  reaction  in  the  chambers  and  thus 
decrease  the  chamber  space  required,  the  "  intensive "  system  has 
been  tried.  This  system  involves  increasing  the  proportion  of  ni- 
trogen oxides  to  that  of  sulphur  dioxide  in  circidation  and  thereby 
accelerating  the  speed  of  the  initial  reactions.  Intensive  or  high- 
pressure  working  leads  to  higher  costs  than  a  normal  rate  of  produc- 
tion, owing  partly  to  the  comparatively  great  wear  and  tear  on  the 
chambers,  and  the  increased  consumption  of  nitric  acid,  hence  can 
not  be  carried  beyond  a  certain  economic  point.  During  the  war 
many  plants  in  this  country  used  this  method  to  increase  the  capac- 
ity of  the  plants.  Plants  ordinarily-  operating  with  a  chamlier  ca- 
pacity of  12  to  13  cubic  feet  per  pound  of  sulphur  treated  daily  anil 
a  niter  consumption  of  3.5  to  4  per  cent,  increased  the  production  by 
decreasing  the  chamber  space  to  9  or  10  cubic  feet  per  pound  of  sul- 
phur, but  at  the  same  time  at  plants  where  the  Gay-Lussac  tower 
capacity  was  not  adequate  for  the  increased  volume  the  niter  loss 
was  increased  to  more  than  4.5  or  5  per  cent.  In  some  plants  the 
wear  and  tear  on  the  chambers  was  evidently  increased,  but  in 
others,  where  sufficient  cooling  surfaces  were  present,  the  increase  in 
depreciation  was  negligible. 

The  division  of  the  initial  vomme  of  gases  to  two  or  more  leadino: 
chambers  in  parallel  instead  of  in  series  with  a  considerable  reduc- 
tion of  the  secondary  chamber  space,  has  been  efficacious  in  reducing 
to  some  extent  the  total  chamber  space  required.  Such  subdivision 
of  the  gas  can  be  obtained  easily  or  jwsitively  by  the  use  of  fans. 

nrRVAOE  BBAFT. 

Nothing  has  yet  been  said  in  regard  to  the  draft  on  the  system  and 
the  means  of  moving  the  gases  through  the  chambers,  and  other 
apparatus.  In  an  ordinary  small  plant  where  there  is  no  fan  em- 
ployed to  create  the  draft,  the  draft  on  th?  furnaces  is  produced 
(1)  by  the  slight  vacuum  caused  in  the  chambers  and  other  con- 
densing apparatus  by  the  condensation  of  sulphur  dioxide  into  sul- 
phuric acid  and  by  the  contraction  due  to  cooling  of  the  gase?,  (2) 
by  the  t^ttdency  of  hot  gases  to  ascend,  and  (3)  by  the  chimney, 
stack,  or  inspirator  placed  at  the  exit  of  the  system. 

However,  tlie  working  of  a  plant  on  natural  draft  is  not  satisfac- 
tory, especially  for  a  large  plant,  as  this  form  of  draft  is  dependent 
largely  upon  the  regular  operation  of  the  plant  and  is  seriously 
affected  by  adverse  and  changeable  meteorological  conditions. 


A.    FAN  FOR  DISCHARGING  QASE5  THROUGH  LEAD  CHAMBi 


INTERIOR  OF  LEAD  CHAMBER. 


C.    METHOD  OF   HANQINQ  TOP  SHEETS  OF  LEAD  CHAMBI 
[BycQunasy  ot  the  Mining  and  Sclemiric  Prais.) 
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In  many  plants  a  satisfactory  and  positive-  draft  is  maintained 
by  a  fan  placed  at  the  end  of  the  chamber  system  to  draw  the  gases 
through  tlie  entire  system,  even  including  the  burners,  and  discharge 
them  through  the  Gay-Lussac  towers.  This  arrangement  is  feasible 
at  a  plant  burning  lH*imstoae  and  where  there  are  few  or  no  inter- 
mediate towera.  With  many  intermediate  towel's,  or  with  a  closely- 
packed  Glover  tower,  the  draft  necessary  to  overcome  the  re- 
sistance caused  by  these  towers  would  be  so  great  that  the  chamber 
walls  might  be  seriously  collapsed.  Therefore,  in  modern  plants 
there  is  usually  a  fan  between  the  burner  and  the  Glover  tower  or 
between  the  Glover  tower  and  the  chambers,  or  the  cooling  towers 
before  the  chambers,  to  draw  the  gases  from  the  burners  through 
the  Glover  tower  and  to  discharge  them  through  the  chambers. 
The  fans  used  for  this  work  are  lead  lined  and  have  hard  lead 
(antimonial  lead)  imi>ellers.  The  vanes  of  the  impellers  (PL  VII, 
A)  are  attached  to  the  hub  by  cast-lead  arms.  Keyed  to  the  cast- 
lead  hub  there  is  an  inner  hub  of  cast  iron  and  to  this  is  keyed  the 
steel  shaft.  Some  plants  are  provided  with  fans  both  before  and 
after  the  chambers. 

Modem  installations  permit  adjustment  of  the  speed  of  the  fan 
within  fairly  wide  limits  and  thus  alfford  control  of  the  draft  on 
the  furnaces  to  give  the  desired  gas  concentration,  etc.  As  stated 
previously,  the  gases  from  a  pyrite  burner  under  good  technical 
control  will  contain  about  7.5  per  cent  sulphur  dioxide  and  about 
9  per  cent  oxygen,  the  rest  being  nitrogen  and  water  vaix>r;  the 
gases  from  a  brimstone  burner  will  usually  have  a  sulphur  dioxide 
content  of  8.0  to  8.5  per  cent.  Such  a  gas  mixture  will  contain  suf- 
ficient oxygen  to  oxidize  the  sulphur  dioxide  to  sulphur  trioxide  and 
also  provide  the  necessary  excess  of  5  per  cent  oxygen  for  satisfac- 
torily woridng  the  chambers. 

CHAMBEB  COKST&UCTION. 

-Vs  in  the  last  10  years  several  construction  companies  in  this  coun- 
try have  made  a  specialty  of  chamber-plant  construction  and  have 
developed  special  types  suitable  for  different  conditions  and  locali- 
ties, it  is  not  necessary  in  a  paper  of  this  character  to  discuss  the 
construction  of  the  chambers  beyond  outlining  briefly  some  of  the 
fundamental  principles  that  underlie  all  chamber  construction. 

Chambers  should  always  be  j)laced  at  some  elevation  above  ground 
level  so  that  the  bottoms  are  accessible  for  cooling  and  for  observa- 
tion to  ascertain  whether  the  chambers  are  tight.  The  chambers 
must  therefore  be  supported  by  piPars,  usually  of  brick  or  cast  iron, 
or,  in  small  plants,  of  wood. 
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The  framework  supporting  and  surrounding  the  lead  walls  of  the 
chambers  should  be  rigid.  Most  of  the  old  chambers  have  a  wooden 
supporting  framework  of  vertical  studding  crowned  with  a  wall 
plate  rounded  on  the  upper  inside  edge  and  beveled  away  outward 
below  the  round.  The  lead  side  cui-tains  bend  out  over  the  round,  are 
nailed  down  to  the  plate,  and  strapped  to  the  vertical  studding  by 
lead  straps.  Seams  are  generally  run  vertically.  Horizontal  joints 
are  made  so  that  the  upper  sheet  overlaps  the  lower  on  the  inside, 
thus  preventing  leakage.  The  bottom  sheets  are  laid  across  the 
chamber  bottom  and  turn  up  inside  and  over  a  rim  of  side  boarding 
18  inches  to  20  inches  high.  The  side  curtains  usually  are  not  at- 
tached to  the  bottom  sheets,  but  the  bottom  edges  of  the  side  curtains 
are  low  enough  to  dip  into  the  pool  of  acid  maintained  at  the  bottom. 
The  ceiling  lead  is  hung  by  lead  straps  to  beams  laid  above.  The 
ends  of  each  ceiling  extend  out  over  the  side  sheet  and  are  burned 
into  the  side  sheets.  Plate  VII,  B^  shows  an  interior  view  of  a 
lead  chamber. 

Most  constructors  now  prefer  steel  framing  with  the  chamber 
tops  suspended  from  the  roof  of  the  building. 

As  variations  in  temperature  expand  and  contract  the  lead  walls, 
these  should  have  curved  comers  and  movable  attachments  to  the 
framework  to  permit  movement  without  buckling  or  bending  of  the 
sheets,  particularly  at  the  joint. 

For  bottom  sheets,  8-pound  lead  is  most  commonly  used,  the 
edges  being  burned  together.  For  side  walls,  6-pound  lead  is  used. 
The  seams  are  burned  with  the  sheets  lying  flat,  and  the  whole  section 
is  then  raised  into  position  and  the  laps  between  successive  sections 
are  burned  together.  The  top  is  usually  of  6-pound  lead.  The 
method  of  hanging  the  top  sheets  in  a  plant  of  recent  construction  is 
shown  in  figure  7  and  Plate  VII,  C.  Lead  straps  are  burned  upon 
the  6-pound  top  sheets,  and  are  turned  to  form  an  eye  to  receive  a 
J-inch  iron  bar,  on  the  end  of  a  threaded  hanger  with  a  special  nut 
or  washer  resting  on  a  pair  of  adjacent  angle  bars. 

An  average  design  of  chamber  affords  a  radiation  surface  of  10 
to  15  square  feet  per  100  cubic  feet  of  capacity,  but,  of  course,  the 
smaller  the  cross  sections  are  in  proportion  to  the  length,  the  greater 
the  radiation  from  a  chamber.  English  practice  provides  about  20 
square  feet  of  radiating  area  per  100  cubic  feet  of  volume  capacity. 

Flues  for  connecting  chambers  one  with  another,  or  for  connect- 
ing chambers  to  an  intermediate  tower,  may  be  circular  or  rectangular 
in  cross  section,  according  to  the  convenience  in  engineering.  Ex- 
perience has  indicated  that  the  height  of  the  point  of  outlet  or  inlet 
of  the  gases  is  of  np  great  consequence,  as  the  natural  circulation  of 
the  chambers  is  set  up  regardless  of  height  of  inlet  and  outlet. 
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The  points  in  the  chamber  lining  most  severely  attacked  are  usually 
around  the  entrances,  where  the  reactions  are  more  active  than  in 
other  parts.  Points  not  cooled  by  the  outside  air,  such  as  the  inner 
sheet  of  a  lap  joint,  or  points  in  contact  with  the  timber  framework 
are  also  subject  to  severe  deterioration.  Laying  the  chamber  bottom 
on  a  slotted  floor  permits  radiation  of  heat  from  the  bottom  sheets 
and  serves  to  protect  them.  Most  plants,  however,  carry  considerable 
acid  in  the  bottom,  which,  of  course,  protects  the  bottom  sheets. 

Acid  storage  tanks  are  usually  provided  beneath  the  chambers. 

There  are  two  special  types  of  chamber  plants  in  this  country 
which  should  be  mentioned  briefly — ^the  Falding  high  chamber  and 
the  Meyer  tangential  chamber. 
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FiocBE  7. — Method  of  hanKlng  top  of  load  chamber  at  a 
plant  In  Arizona.  (By  courtesy  of  Mining  and  Scien- 
tific Press.) 

FALDING    HIGH    CHAMBERS. 

The  Falding  high  chambers,  designed  by  F.  J.  Falding,  were 
built  to  utilize  as  far  as  possible  the  mixing  of  the  gases  by  the  con- 
vection currents  set  up  by  the  heat  of  the  chamber  reactions,  and 
at  the  same  time  to  maintain  a  zone  of  great  chemical  activity  in 
the  upper  part  of  the  chamber.  If  the  chamber  is  high,  the  hot  re- 
acting gases  will  tend  to  rise  and  to  remain  at  the  top  of  the  cham- 
ber so  long  as  the  reactions  go  on.  The  inert,  nonreacting,  nonheat- 
producing  and  therefore  cooler  gases  tend  to  fall  to  the  bottom  of 
the  chamber.  The  object  aimed  at  was  so  to  proportion  the  height 
and  area  of  the  chamber  to  the  volume  of  gas  admitted  that  there 
would  be  ample  time  and  provision  for  the  quantitative  carrying 
out  of  the  reactions,  with  the  result  that  the  gas  drawn  from  the 
bottom  would  consist  entirely  of  nitrogen  oxides,  inert  nitrogen, 
and  some  oxygen.  As  the  gases  would  leave  the  chamber  too  moist 
and  too  hot  to  permit  their  direct  admission  to  the  Gay-Lussac 
towers,  they  must  be  dried  and  cooled  by  a  water-cooled  tower  situ- 
ated between  the  chamber  and  the  Gay-Lussac  towers.    The  first 
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plant  of  this  type  was  built  at  Vandergrift,  Pa.;  the  plant  comprised 
one  chamber  50  feet  square  by  70  feet  high,  one  Glover  tower,  two 
Gay-Lussac  towers,  and  a  small  unpacked  cooling  tower  9.5  feet 
square  by  50  feet  high  between  the  chamber  and  the  Gay-Liussac 
towers. 

At  the  plant  of  the  Cleveland  Cliffs  Iron  Co.,  at  Marquette,  Mich., 
there  is  one  chamber  50  feet  square  by  70  feet  high.  The  cooling 
towers,  of  which  there  are  two,  between  the  chamber  and  the  Gay- 
Lussac  tower,  are  10  feet  in  diameter  by  50  feet  high.  The  capacity 
of  this  chamber  plant  is  about  40  tons  a  day  (50°  B.  basis). 

The  original  acid  plant  at  the  smelter  of  the  Tennessee  Copper 
Co.,  at  Copperhill,  Tenn.,  comprises  the  largest  installation  of  Fald- 
ing  chambers  ever  built.  At  that  plant  there  are  11  chambers  50  by 
50,  by  67  feet  high ;  6  chambers  50  by  50,  by  72  feet  high ;  4  chambers 
22  by  50,  by  77  feet  high ;  4  chambers  10  by  50,  by  67  feet  high :  and 
5  chambers  67  feet  high  but  of  varying  lengths  and  breadths.  Th*^ 
total  chamber  space  in  this  set  of  chambers  is  3,944,000  cubic  feet. 

As  the  chambers  at  the  Tennessee  Copper  Co.'s  plant  are  operat- 
ing on  blast-furnace  gases,  which  vary  greatly  in  composition,  it  is 
not  possible  to  compare  the  results  obtained  with  those  obtained  at 
other  plants. 

The  greatest  advantage  of  the  Falding  chamber  is,  of  course,  the 
great  saving  in  lead.  It  is  estimated  that  in  the  erection  of  a  plant 
to  contain  175,000  cubic  feet  chamber  space,  the  Falding  chamber 
will  require  141,000  pounds  of  lead,  and  the  usual  rectangular  hori- 
zontal chamber  will  require  240,000  to  300,000  pounds.  There  is 
also  a  considerable  saving  in  ground  space,  which  at  some  plants  is 
a  decided  advantage.  However,  the  cost  of  constructing  the  high 
chambers  is  greater  than  for  the  horizontal  chambers,  and  the  net 
saving  in  the  total  cost  in  most  instances  would  be  negligible. 

No  provision  is  made  for  obtaining  an  intimate  mixture  in  the 
Falding  chamber,  other  than  the  preliminary  mixing  brought  about 
in  the  Glover  tower  and  by  the  convection  currents  in  the  chamber, 
and  no  adequate  means  is  provided  for  the  condensation  of  the  acid 
mist.  Nevertheless,  the  results  at  the  plants  mentioned  have  been 
satisfactory;  that  is,  there  has  been  as  complete  a  conversion  of  the 
sulphur  dioxide,  and  the  chamber  space  j*equired  has  been  as  low, 
as  at  most  horizontal  plants;  also  the  niter  consumption  has  been 
reasonably  low, 

MEYER  TANGENTIAL   STSTEM. 

The  Meyer  tangential  chamber  is  designed  both  to  mix  and  to  cool 
the  reacting  gases  at  the  same  time.  The  chamber  is  cylindrical  in 
form,  having  approximately  the  same  diameter  as  height.    The  gases 
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enter  the  chamber  at  a  tangent  near  the  upper  part  and  leave  the 
chamber  through  outlet  pipes  built  in  the  center  of  the  floor.  The 
first  chambers  have  water-cooled  lead  pipes  suspended  around  the 
circumference,  which  aid  to  reduce  the  temperature  of  the  gases.  The 
spiral  motion  of  the  gases  tends  to  mix  them  thoroughly,  and  this 
mixing,  with  the  cooling  of  the  gases  by  the  lead  pipes,  serves  to 
accelerate  the  reactions  somewhat  above  the  average  rate  in  the  ordi- 
nary horizontal  chambers.  Many  ordinary  horizontal  chambers  give 
as  good  results,  however. 

At  the  plant  of  the  Griffith  &  Boyd  Co.,  in  Baltimore,  Md.,  the 
Meyer  chambers  were  33  feet  in  diameter  and  35  feet  high. 

At  the  plant  of  the  Mountain  Copper  Co.,  at  Martinez,  Calif.,  the 
chambers  were  39.4  feet  in  diameter  and  42.6  feet  high.  A  recent 
plant  built  at  Fairmont,  W.  Va.,  has  a  chamber  46  feet  in  diameter 
and  70  feet  high  over  all.  The  gases  are  delivered  tangentially  by 
three  flues,  19^,  27,  and  34J  inches  in  diameter,  respectively,  at  a 
height  of  about  40  feet.  The  gases  issue  from  the  bottom  of  the| 
chamber  in  three  discharge  flues,  symmetrically  situated,  each  flue 
being  20  inches  in  diameter.  These  flues  discharge  into  a  cooling 
tower  9  feet  in  diameter  and  70  feet  high,  which  acts  as  a  cooling 
flue  and  spray  catcher. 

SPECIAL  TYPSS  OF  INTE3EUCEBIATE  OB  BBACTION  TOWEBS. 

The  conversion  of  sulphur  dioxide  into  sulphuric  acid  takes  place 
very  quickly  in  the  front  part  of  the  first  chamber,  nearly  70  per 
cent  of  the  total  reaction  taking  place  within  the  first  chamber  and 
in  the  Glover  tower.  Then  the  reaction  becomes  slow  and  is  again 
revived  when  the  gases  pass  on  into  the  next  chamber.  The  increase 
in  the  rate  of  reaction  as  the  gases  pass  from  one  chamber  to  the 
other  is  due  partly  to  the  increased  mixing  and  partly  to  the  gases 
and  the  mist  particles  coming  into  contact  with  cooled  surfaces  of 
lead.  In  this  way  the  particles  of  nitrososulphuric  acid  mist,  or  par- 
ticles of  acid  ccmtaining  the  nitrososulphuric  acid,  come  into  direct 
contact  with  the  particles  of  coojed  and  condensed  water  mist,  form- 
ing sulphuric  acid  and  releasing  nitrogen  trioxide.  Mere  mixing  of 
the  gases  alone  will  aid  in  the  reaction,  but  by  bringing  the  gases 
into  contact  with  cooled  surfaces,  this  reaction  is  even  more  efficiently 
brought  about  and  the  nitrogen  trioxide  more  rapidly  released  for 
carrying  on  the  process.  The  older  authorities  give  many  descrip- 
tions of  various  mixing  appliances,  ranging  from  Ward  chambers 
partly  filled  with  sheets  of  glass  to  Lunge  plates,  which  are  packed 
intb  columns  inserted  between  the  chambers. 

Among  the  most  practicable  equipment  used  in  the  acid  plants  of 
this  country  for  increasing  the  rate  of  mixing  of  the  gases  and  for 
precipitating  or  condensing  the  mists  of  nitrosulphuric  acid  and 
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water  as  fast  as  they  are  formed  are  the  following:  Liinge  plate 
tower ;  Gilchrist  pipe  columns  system ;  Pratt  converter  system ;  Hoff- 
man intensifiers ;  intermediate  towers  between  chambers,  as  built  by 
Chemical  Construction  Co. ;  and  Anaconda  "  packed  cell "  system. 

LITNGE    PLATE    TOWER. 

The  Lunge  plate  tower  was  one  of  the  earliest  developments  of 
the  intermediate  "reaction"  towers,  designed  to  effect  a  constantly 
renewed  mixture  of  all  the  gases,  vapors,  and  misty  particles,  and 
to  present  large  surfaces  against  which  the  gaseous  current  must 
strike  in  its  course  from  one  chamber  to  another.  Described  briefly, 
the  plate  tower  comprises  a  lead  tower,  which  may  be  either  cylin- 
drical or  rectangular,  filled  with  a  series  of  perforated  plates  laid 
horizontally  and  spaced  at  some  distance  above  the  other.  Each 
layer  of  plates  is  supported  independently  of  the  others.  The  plates 
are  so  constructed  and  placed  that  the  holes  in  those  of  one  layer 
do  not  come  directly  above  the  holes  in  the  next  layer  below.  As 
the  hot  chamber  gases  pass  upward  through  the  perforations  in  the 
plates  they  come  into  contact  with  dilute  sulphuric  acid  splashing 
downward  and  also  passing  through  the  holes  in  the  plates.  The 
film  of  dilute  acid  over  the  plates  presents  an  immense  cooling  sur- 
face to  the  gases  and  at  the  same  time  furnishes  the  water  necessary 
for  the  decomposition  of  the  nitrososulphuric  acid. 

The  great  disadvantage  of  this  tower  is  its  comparatively  small 
cooling  area  and  the  high  resistance  that  it  interposes  to  the  passage 
of  the  gases.  A  fuller  description  of  the  plate  tower  may  be  had  by 
referring  to  Lunge's  book.*  None  of  the  modem  plants  in  this  coun- 
try are  equipped  with  plate  towers. 

GILCHRIST  COLUMNS. 

The  Gilchrist  pipe-column  system  for  accelerating  the  chamber- 
process  reaction  was  devised  and  patented  by  Peter  S.  Gilchrist, 
now  president  of  the  Chemical  Construction  Co.,  Charlotte,  N.  C. 
The  colunms  are  approximately  4  feet  by  3  feet  6  inches  by  15  feet 
high;  arc  made  of  9-pound  or  10-pound  lead,  are  supported  in  a 
wooden  or  steel  frame  placed  about  2^  feet  above  the  floor  level; 
and  are  built  between  the  chambers,  two  or  three  to  each  chamber. 
The  cubical  content  of  the  columns  amounts  to  approximately  0.8  per 
cent  of  the  total  chamber  space.  The  columns  are  filled  with  horizon- 
tal oval  or  angle  pipes,  with  the  outside  deeply  corrugated,  so  as  to 
form  recesses  for  acid  on  the  top  of  the  pipes.  These  deep  corruga- 
tions increase  the  surface  of  the  pipe  for  the  gases  to  impinge  upon, 

•  Lunge.  George,  Sulphuric  acid  and  alkali,  vol.  1,  pt  2,  ed.  of  1913,  pp.  65«-678, 
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and  oflfer  greater  obstruction  to  the  gases  as  they  wind  their  way 
upward  through  the  columns.  The  pipes  are  staggered  so  that  the 
course  of  the  gases  is  continually  interrupted  as  they  reach  each 
layer  of  pipes.  The  recesses  or  saucers  formed  by  the  corruga- 
tions on  the  top  of  the  pipes  fill  with  moisture  or  weak  acid  which 
overflows  down  the  sides,  cascading  from  pipe  to  pipe.  On  account 
of  the  continual  and  rapid  mixing  of  the  gases,  the  contact  with  the 
surface  of  the  pipes,  and  with  the  weak  acid  flowing  down  over  the 
pipes,  the  reactions  take  place  quickly.  There  is  always  an  excess 
of  nitrous  gases  present,  still  further  intensifying  the  rapid  forma- 
tion of  the  sulphuric  acid.  At  the  same  time  the  gases  are  thor- 
oughly mixed  before  entering  the  following  chamber. 

The  intensive  chemical  reactions  generate  considerable  heat  which 
is  carried  off  by  cold  air  being  drawn  through  the  horizontal  pipes 
by  a  natural  stack  draft.  The  acid  produced  runs  down  and  through 
the  converter  into  the  chamber  pan. 

Pipe  columns  are  installed  at  the  plants  of  the  F.  S.  Rpyster 
Guano  Co.  in  Norfolk,  Va.,  Columbia,  Ga.,  Macon,  Ga.,  and  Balti- 
more, Md.;  Morris  Fertilizer  Co.,  Atlanta,  Ga.;  Lowell  Fertilizer 
Works,  Lowell,  Mass.;  Mutual  Chemical  Co.,  Jersey  City,  N.  J.; 
Standard  Acid  Works,  Baltimore,  Md. ;  Baugh  Chemical  Co.,  Balti- 
more, Md. ;  Maybank  Fertilizer  Co.,  Charleston,  S.  C. ;  Georgia  Fer- 
tilizer Co.,  Columbus,  Ga. ;  Robertson  Fertilizer  Co.,  Norfolk,  Va. ; 
Roanoke  Guano  Co.,  Roanoke,  Ala. ;  Standard  Acid  &  Fertilizer  Co., 
Troy,  Ala. ;  and  others. 

With  this  system  the  average  plant  can  work  very  easily  on  10 
cubic  feet  of  chamber  plus  tower  space  per  pound  of  sulphur 
burned  per  24  hours  when  burning  pyrite,  and  can  operate  on  9  cubic 
feet  when  burning  brimstone.  Occasionally  an  even  higher  chamber- 
space  efficiency  is  obtained. 

PRATT  CONVERTER  SYSTEM. 

The  Pratt  converter  system  was  devised  by  N.  P.  Pratt,  chemical 
engineer,  of  Atlanta,  Ga.,  and  patented  in  1900  (U.  S.  patents  546596 
and  652687) .  The  patents  have  expired,  but  the  Pratt  Engineering 
Co.,  of  Atlanta,  Ga.,  has  continued  to  make  a  specialty  of  build- 
ing plants  along  lines  similar  to  those  of  the  original  patents.  An 
excellent  description  of  the  original  investigations  leading  up  to  the 
establishment  of  the  system  is  given  in  the  American  Fertilizer." 

For  the  operation  of  the  Pratt  system  at  a  plant  having  a  capacity  of 
about  60  tons  of  50°  B.  acid  per  day,  the  general  plan  would  be  about 
as  follows :  A  total  chamber  space  of  about  240,000  cubic  feet  would 

*  Pratt,  N.  P.,  The  N.  P.  Pratt  converter  system  for  the  manafactare  of  sulphuric  acid : 
American  Pertlllzt»r,  vol.  13.  July,  1900,  pp.  33-42. 
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be  provided,  in  three  or  four  chambers,  of  which  the  first  carries  80 
per  cent  or  190,000  cubic  feet.    The  other  chambers  have  equal  ca- 
pacity, the  main  duty  of  these  being  to  cool  the  residual  gases  on 
their  way  to  the  (jay-Lussac  towers,  and  at  the  same  time  to  trap 
and  precipitate  any  acid  mist  that  might  pass  to  them.    A  lead- 
walled  shaft  or  "  converter  "  about  25  feet  high  and  about  25  square 
feet  square  is  installed  near  the  rear  of  the  first  chamber.    This  shaft 
is  packed  with  broken  quartz,  about  the  size  of  a  man's  fist    or 
smaller,  to  within  18  inches  of  the  top,  the  quartz  packing  resting 
upon  grated  chemical  brick  which  rise  about  2  feet  above  the  pan. 
Through  a  wide,  flat  entry  flue,  connecting  with  the  rear  of  the  first 
chamber,  part  of  the  gases  from  the  chamber  is  taken  into  the  column 
just  above  the  pan,  the  gases  being  drawn  through  the  quartz-packed 
column  by  a  large  regulus  metal  or  lead  exhauster.    The  exhauster 
discharge  may  enter  either  the  first  chamber  at  the  head  or  the  flue 
leading  from  the  Glover  tower.    If  a  fan  is  used  to  draw  the  furnace 
gases  through  the  Glover  tower  and  to  discharge  them  into  the  first 
chamber  and  has  sufficient  capacity,  the  lead  flue  from  the  top  of  the 
quartz-packed  column  or  "  converter  "  can  be  connected  directly  into 
the  flue  from  the  Glover  tower;  then  by  suitable  dampers  in  the 
Glover  tower  flue  and  the  flue  from  the  "converter"  the  relative 
volume  of  the  gases  from  tlie  two  flues  can  be  varied,  giving  a  per- 
fect control  over  the  process.    A  flue  from  the  front  corner  of  the 
first  chamber  connects  with  the  front  of  the  second  chamber,  and  the 
volume  of  gases  passing  from  the  first  into  the  second  is  controlled 
by  natural  draft  or  by  a  fan  at  the  end  of  the  chamber  systtem  with 
capacity  to  carry  through  the  chamber  system  the  normal  volume  of 
gas.    Thus,  while  the  plant  is  in  current  operation,  and  is  regulated 
in  the  usual  way,  the  gaseous  and  misty  contents  of  the  large  first 
chamber  are  moved  rapidly  through  the  length  of  the  chamber  and 
then  pass  up  through  the  quartz  packing  of  the  converter,  this  move- 
ment being  independent  of  and  without  any  interference  with  the 
ordinary  draft.    The  circulating  capacity  of  the  exhauster  is  much 
greater  than  the  ordinary  volume  of  gases  coming  from  the  Glover 
tower. 

The  water  required  for  the  process,  except  that  supplied  by  the 
Glover  towers,  is  usually  supplied  by  feeding  it  under  tJie  brick 
grating  of  the  quartz-packed  column  and  at  no  other  point 

If  the  volume  of  gases  passed  through  the  "  converter "  and  cir- 
culating pipes  is  about  9,000  cubic  feet  per  minute  it  is  evident  that 
with  a  main  working  chamber  volume  of  160,000  cubic  feet  a  volume 
of  gases  equal  to  the  entire  content  of  the  main  chamber  passes 
through  the  "  converter  "  every  18  minutes.  As  a  result  of  this  inti- 
mato  mixing  in  the  chamber  and  the  contact  of  the  acid  mist  and 
water  mist  against  the  quartz  packing  of  the  column  all  the  chamber 
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process  reactions  are  accelerated  and  the  activity  of  the  nitrous  acid 
(N2O3)  is  increased. 

Plants  equipped  with  this  system  have  been  operated  with  as  low 
a  chamber  space  as  7  cubic  feet  per  pound  of  sulphur,  to  which,  of 
course,  must  be  added  the  volume  of  the  flues,  etc.,  in  the  system, 
making  a  total  requirement  of  a  little  more  than  7.5  cubic  feet.  The 
average  plant  on  this  system  requires  between  8.5  and  9.5  cubic  feet 
of  chamber  space  when  treating  a  steady  supply  of  gas  of  fairly  high 
concentration,  as  from  brimstone.  Such  results  have  been  obtained 
with  a  yield  of  4.8  pounds  of  50°  B.  acid  per  pound  of  sulphur 
per  24  hours  and  with  a  niter  consumption  of  3.5  per  cent,  based  on 
the  weight  of  sulphur  burned.  The  use  of  the  Pratt  system,  of 
course,  requires  excess  power  above  what  is  required  at  any  ordinary 
chamber  plant. 

Most  of  the  plants  operating  with  the  Pratt  converter  system  are 
in  the  South,  but  in  the  last  few  years  a  number  of  such  systems  have 
been  installed  in  the  North,  chief  among  these  northern  plants  being 
the  Armour  Fertilizer  Works,  Chrome,  N.  J.,  and  the  Butterworth 
Judson  Corporation,  Xewark,  N.  J. 

■ 

INTERMEDIATE  TOWERS  BUILT  BY  CHEMICAL  CONSTRITCTION  CO. 

The  intermediate  towers  designed  by  the  Chemical  Construction 
Co.  are  lead-lined  towers,  with  steel  frames  and  packed  with  6-inch 
''  chemico  "  spiral  rings,  as  described  on  page  87.  The  6-inch  rings 
have  a  surface  area  of  27  square  feet  per  cubic  foot  of  packing,  with 
60  per  cent  free  space  for  passage  of  the  gases.  The  rings  are  placed 
in  the  tower  in  layers,  each  layer  being  staggered.  The  gases  pass 
up  through  the  rings  largely  in  a  spiral  motion,  thereby  remaining 
in  the  tower  longer  than  with  a  direct  line  of  travel,  and  at  the  same 
tinie  causing  the  up-going  gases  and  the  down-coming  acids  to 
remain  in  contact  with  each  other  for  a  long  time  and  over  a  large 
surface. 

With  this  type  of  packing  there  is  claimed  (1)  intensive  mixing 
of  the  gases,  owing  to  the  whirling  motion  imparted,  (2)  large  con- 
tact surface,  (3)  large  free  space,  and  (4)  durability.  The  whirling 
motion  evidently  is  not  perfect,  as  there  is  a  space  about  three-fourths 
of  an  inch  in  diameter  through  the  center  of  each  ring,  through 
which  gases  and  liquids  may  travel  vertically  without  going  around 
the  spiral,  also  spaces  between  the  adjacent  rings  permit  the  vertical 
flow  of  acids  and  gases. 

The  acid  formed  in  the  tower  runs  down  the  surface  of  the  spirals 
and  sides  of  the  rings,  keeping  the  surfaces  always  moist.  Water 
sprays  are  used  in  the  inlet  pipes  to  keep  the  strength  of  the  acid 
down  to  a  normal  working  basis,  as  otherwise  the  strong  acid  would 
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absorb  the  nitrous  oxides  present.  On  account  of  the  large  area  of 
surface  exposed  and  the  intimate  mixing  of  the  gases  by  the  spiral 
motion,  the  reaction  in  the  tower  is  vigorous  and  a  relatively  lar^ 
amount  of  acid  is  produced. 

These  intermediate  towers  have  been  installed  at  the  plant  of  the 
Alabama  Chemical  Co.  at  Montgomery,  Ala.,  and  of  Swift  &  Co. 
at  Harvey,  La. 

The  following  data  has  been  furnished  by  the  Chemical  Con- 
struction Co.  relative  to  the  work  of  the  intermediate  towers  at  the 
Swift  &  Co.  plant: 

Data  on  intermediate  totvers  at  Swift  d  Co,  plant. 

Cable  feet 

Total  chamber  space  In  five  chambers 268,  500 

Intprmediate  towers  betwetm  each  chamber   (28  feet  high  by  6  feet 
wide  by  24  feet  9  inches  long),  each 4,158 

Volume  space  In  four  Intermediate  towers 16,  632 

Tower  at  rear  of  last  chamber  (14  feet  high  by  5  feet  wide  by  15  feet 
3   Inches   long) 1,068 

Total  cubic  feet  In  towers 17,700 

Ratio  of  tower  volume  to  chamber  volume --rjTT^-KQQ =6.5  per  cent. 

^     .       ^  ,  ^       ^  17,700X0.60__oo  ,^ X 

Hatio  of  open  space  in  towers  to  chamber  space= — 268  500 cent. 

First  tower — that   Is,  the  one  between  the  first  and  second  chambers — pro- 
duces 16,905  pounds  of  55**B.  acid  at  197*  F.,  or  21,064  jwunds  50°B.  acid, 
equivalent  to  4,434  pounds  of  sulphur. 

4  15S 
Efficiency  of  first  tower,  therefore,  is  j^sr  =0.938  cubic  feet  of  tower  capacity 

per  pound  of  sulphur  burned  daily. 

Total  amount  of  50°B.  acid  produced  in  five  towers  is  60,700  pounds,  eqniya- 
lont  to  12,i)00  iMJunds  of  suiihur.  Tower  capacity  required  per  pound  of  Sul- 
phur converted  per  24  hours  in  total  tower  Installation,  is  1.37  cubic  feet 

Total  production  of  entire  plant  is  180,000  pounds  of  50°B.  acid  per  day. 

Amount  made  in  towers,  60,000  pounds,  equivalent  to  33i  per  /*ent 

Amount  made  in  chambers,  120,000  pounds. 

Efficiency  of  chambers  alone  Is  10.7  cubic  feet  per  pound  of  sulphur  burned  per 
24  hours. 

Total  efficiency  of  whole  plant — that  is,  chamber  plus  tower  capacity — is  7.6 
cubic  feet  per  pound  of  sulphur. 

The  Chemical  Construction  Co.  are  now  designing  towers  of  much 
larger  capacity  than  those  described,  and  at  the  same  time  reducing 
the  chamber  capacity  proportionately.  The  tovrers  are  designed  to 
have  a  height  of  about  that  of  the  chambers,  a  width  of  5  to  10  feet, 
and  length  according  to  the  work  required.  The  special  rin^  are 
made  of  chemical  and  acid  proof  brick  and  are  claimed  to  be  prac- 
tically indestructible. 
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Figures  8  and  9  show  the  types  of  plant  with  the  intermediate 
towers  recommended  by  the  Chemical  Construction  Co.  It  is  to  be 
noted  that  the  arrangement  is  similar  to  that  recommended  by  prac- 
tically all  construction  companies  ajid  common  to  all  modern  plants — 
that  is,  the  roaster,  dust  chambers,  niter  ovens,  the  Glover  tower, 
and  the  Gay-Lussac  towers,  are  all  concentrated  at  one  end  of  the 
plant.  Thus,  in  a  six-chamber  plant  the  gases  after  passing  ahead 
through  three  lead  chambers,  double  back  through  the  other  three 
chambers  parallel  to  the  first  three,  to  the  Gay-Lussac  towers.  This 
arrangement  facilitates  technical  control  as  well  as  convenience  in 
operation. 

It  is  evident  that  the  main  consideration  to  be  ^ven  any  scheme 
for  intensifying  or  increasing  the  rapidity  of  the  reactions  in  the 
chamber  process  is  whether  or  not  the  increased  cost  of  instalbng 
and  operation  as  compared  with  the  cost  for  an  ordinary  chamber 
plant  is  justified  by  tJ?e  results  obtained.  In  other  wordSj  it  is  not 
so  important  to  obtain  a  high  conversion  factor  per  unit  volume  of 
chamber,  or  tower  space,  as  it  is  to  obtain  the  largest  conversion  per 
unit  cost  of  investment  or  of  operation.  At  certain  skillfully  oper- 
ated plants,  equipped  with  ordinary  chambers  without  any  interme- 
diate towers  other  than  cooling  towers,  results  obtained  have  been 
nearly  if  not  just  as  satisfactory  as  those  obtained  at  other  plants 
equipped  with  intensifiers  or  intermediate  towers,  but  less  skillfully 
controlled. 

ANACONDA   "  PACKED-CELL  "    PIJINT. 

At  the  acid  plant  of  the  Anaconda  Copper  Mining  Co.,  at  Anaconda, 
Mont.,  there  has  been  developed  during  the  last  year  a  successful 
process  for  the  manufacture  of  acid,  called  the  "  packed-cell "  process. 
The  main  features  of  the  process  were  devised  by  E,  L.  Larison, 
superintendent  of  the  acid  plant  at  Anaconda,  who  has  applied  for  a 
patent.  After  experiments  had  been  conducted  on  a  laboratory  scale, 
the  process  was  tried  out  on  a  2-ton  scale.  On  the  satisfactory  per- 
formance of  this  2-ton  experimental  plant  the  Anaconda  company 
authorized  the  erection  of  a  25-ton  plant,  which  has  recently  been 
completed  and  is  now  in  successful  operation. 

In  this  new  plant  the  lead  chambers  are  entirely  eliminated  and  in 
their  place  are  substituted  brick  cells,  or  towers,  packed  with  acid- 
proof  brick  or  other  packing  to  create  vigorous  mixing  of  the  gases 
and  mists,  and  to  afford  large  surfaces  upon  which  the  gases  may 
impinge.  This  packing  is  kept  wet  with  cold  sulphuric  acid  of  such 
gravity  that  it  will  not  take  into  solution  the  oxides  of  nitrogen. 
The  acid  carries  off  the  heat  of  the  reaction,  and  in  fact,  controls  it. 
One  of  the  causes  for  the  nonsuccess  of  earlier  forms  of  reaction 
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ODRK  8. — Plan  of  chamber  plant  desinied  by 
Chemir»«il  C'or««tructiou  Co. 


Fiouru  0. — EneTatlon  of  chamber  plant 
designed  by  Chemical  Construction  Co. 
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towers  was  due  to  the  inability  to  get  rid  of  the  heat  generated  in 
the  towers.  This  feature  has  been  solved  at  Anaconda  by  the  large 
Tolume  of  acid  being  circulated,  amounting  to  ten  times  the  total 
acid  made  in  the  tower.  The  acid  issues  hot,  is  cooled,  pumped  up, 
and  reintroduced.  The  tower  capacity'  required  is  onlj'  about  1 
cubic  foot  per  pound  of  sulphur  per  24  hours. 

DESCBIFTION  OF  PLANT. 

A  brief  detailed  description  of  the  plant,  as  given  by  the  Ana- 
conda Copper  Mining  Co.,  follows : 

Flues  and  blowers. — ^The  gas  Is  drawn  from  the  furnace  dust  chamber 
through  a  24-inch  asbestos-covered  steel  flue.  The  blower  is  a  No.  11  Buffalo 
forge  blower,  provided  with  a  water-cooled  gland,  where  the  shaft  enters  the 
case,  and  with  water-cooled  bearings.  This  bloww  runs  at  about  750  r.  p.  m. 
and  is  very  satisfactory. 

Glover  tower. — ^The  Glover  tower  is  of  standard  dimensions  and  design.  It 
is  sheathed  with  lead.  Splash-plate  acid  distributors  are  useil.  Two  4-foot  by 
4-foot  by  4-foot  coolers  take  the  outflow.    Each  has  four  IJ-inch  pipe  coils. 

Reaction  towers  or  cells, — ^There  are  five  reaction  cells  built  in  a  block.  They 
are  sheathed  with  lead.  They  are  packed  with  Anaconda  slime  brick  of  stand- 
ard shape  and  size.  Acid  is  made  in  them  at  the  rate  of  about  1  pound  of 
sulphur  converted  per  cubic  foot  of  packed  volume.  Each  cell  is  provided  with 
its  individual  acid-distributor  system.  The  acid  issues  from  each  cell  into  a 
launder  and  is  conductetl  to  a  set  of  coolers,  then  elevated  by  a  centrifugal  pump 
to  the  distributing  box  as  needed.  The  gravity  of  the  acid  leaving  the  cells  is 
maintained  at  such  a  point  that  It  will  neither  absorb  the  nitrogen  oxides  nor 
the  sulphur  dioxide.  The  distributing  and  cooling  arrangement  permits  good 
I'efTulation  of  the  gas  tenii)eratnre  in  each  cell. 

(iai)-Lu8sac  toirers. — The  Gay-Lussac  towers,  two  in  number,  are  built  in 
one  block  with  an  interior  downtake  flue  between  them.  The  block  is  lead 
sheathed.  The  volume  and  general  design  is  conventional.  Splash-plate  dis- 
tributors are  used. 

The  acid  throughout  the  whole  plant  is  pumped  by  Lewis  vertical  sub- 
merged centrifugal  pumps  with  direct-connecteil  motors.  The  pumps  for  the 
circulation  of  tower  acid  (that  Is,  60*'  to  61*  B.  acid)  are  of  iron.  The  weak- 
acid  pumps  are  lead  covered.  Iron  tanks  and  pipes  are  used  for  the  GO^'-Gl**  B. 
acid  and  lead  for  the  weak  acid.  Four  pumps  are  used,  each  equipped  with  a 
o-h.  p.  motor ;  they  have  a  large  margin  of  excess  capacity. 

It  should  be  mentioned  that  part  of  the  rapidity  of  reaction  is 
due  to  the  use  of  more  than  twice  the  usual  niter  circulation,  being 
nearly  70  parts  of  sodium  nitrate  per  100  parts  of  sulphur.  This 
is  possible  on  account  of  the  temperature  control  that  is  ejffected  in 
the  reaction  cells  by  means  of  the  circulation  of  acid. 

An  unusual  construction  feature  is  in  the  manner  of  applying  the 
lead  and  supporting  it.  Instead  of  building  a  strong  steel  frame 
and  hanging  the  lead,  and  then  putting  in  the  masonry  walls  and 
packing,  as  is  ordinarily  done,  the  masonry  was  all  erected  first  and 
then  the  lead  applied.     The  lead  sheets  are  attached  to  compara- 


112  MANUFACTURE   OF  SULPHURIC  ACID, 

lively  light  framing,  and  this  in  turn  is  supported  where  necessary 
on  corbeled  shelves  extending  from  the  faces  of  the  transverse  walls. 
All  heavy  steel  and  wood  columns  are  done  away  with  and  the  lead 
is  carried  by  the  masonry,  which  is  amply  strong  to  support  it 

The  brick  used  for  walls  and  packing  is  Anaconda  slime  brick, 
being  made  from  the  slime  tailings  from  the  concentrating  mill. 
The  mortar  is  made  of  30°  B.  silicate  of  soda  with  100-mesh  "  Dillon 
rock,"  a  pure  natural  quartz  quarried  near  by.  The  walls  were  laid 
carefully,  but  not .  especially  so.  The  average  rate  of  laying  per 
day  per  mason  was  800  brick.  It  was  originally  considered  that 
such  a  plant  might  be  built  without  lead  sheathing,  but  it  developed 
that  absolutely  tight  walls  could  be  built  only  by  using  the  most 
perfectly  uniform  brick  and  by  laying  them  with  a  degree  of  care 
and  consequent  slowness  that  made  the  cost  far  higher  than  sheath- 
ing with  lead.  Future  plants  may  be  built  entirely  with  lead  walls 
supported  by  steel  framework,  doing  away  with  the  interior  brick 
walls. 

Needless  to  say,  no  housing  is  necessary  to  protect  the  lead  from 
wind  and  weather.  A  top  house  to  protect  the  operator  and  a  shed 
to  protect  the  tanks  and  pumps  are  the  only  buildings  necessary. 

Figures  10  and  11  show  the  plan  and  elevation,  respectively,  of  the 
25-ton  plant.  Plate  VIII  shows  the  form  of  packing.  Plate  IX 
shows  the  25-ton  plant  under  construction  before  the  brick  walls  were 
covered  with  the  lead  sheathing. 

The  25-ton  plant  occupies  a  ground  space  of  about  40  by  80  feet, 
including  tanks,  pumps,  and  other  equipment. 

OPE&ATION. 

Operation  is  controlled  by  sulphur  dioxide  tests  of  the  gases 
entering  the  first  and  fourth  cells,  and  nitrous  vitriol,  temperature, 
and  hydrometer  tests  at  various  points. 

Control  work  is  done  by  one  man.  A  second  man  oils,  cleans  up, 
and  acts  as  general  factor  of  safety.  It  seems  from  the  compact- 
ness and  simplicity  of  operation  of  this  plant  that  a  100  or  150  ton 
plant  could  be  as  readily  handled  by  two  men. 

The  niter  consunij^tion  at  the  start  of  the  operation  of  this  plant 
has  been  considerably  higher  than  with  the  ordinary  plant,  being 
about  6  per  cent  as  against  4.5  per  cent  in  the  chamber  plant  close 
by.  A  large  proportion  of  the  consumption  is  due  to  mechanical  losses, 
caused  by  fluctuations  in  the  gas  concentration.  The  niter  loss  is 
being  gi'adually  decreased  as  the  best  conditions  as  to  cell  tempera- 
tures and  acid  strengths  are  being  determined.  However,  the  recon- 
version of  the  lower  nitrous  oxides  into  the  higher  oxides,  which  are 
readily  recovered  by  the  Gay-Lussac  tower  acid,  seems  to  require 
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To  cf>3/n&efs 
lb  G^-Lussac /VS^ 
Tb  G/over  to^er 
7b  Gay-lussac/VS/ 
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ciUmtor ;  c,  collector;  d,  iron  pump;  e,  coolers;  f,  lead  pumpa ;  g,  alt  lUU. 


■''[DiEtB  II. — ElevatloD  of  Anaconda  add  plant  with  packed  tower:  a,  cliculatlng  laok; 
Ii,  distributor;  o,  lend  flues;  d,  top  of  toundatioD  for  Caj-Lussac  tover ;  e,  collector; 
1,  Iron  tanlu;  g,  cooler;  A,  air  lifts;  i,  tap  of  cbambcr  foundations. 
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some  time,  and  the  introduction  of  a  chamber,  probably  of  compara- 
tively small  capacity,  between  the  reaction  towers  and  the  Gay-Lussac 
towers  may  be  necessary  in  order  to  give  the  time  required  for  a 
satisfactory  niter  recovery.  Recent  work  has  shown  that  the  use  of  a 
third  (Jay-Lussac  tower  would  increase  the  niter  recovery  to  a  point 
where  the  resulting  loss  would  be  normal. 

The  main  advantage  of  this  type  of  plant  over  the  ordinary  cham- 
ber plant  is  the  decreased  cost  of  construction.  At  Anaconda,  where 
acid-proof  brick  can  be  made  at  a  fairly  low  cost — about  $8  per 
1,000  with  1916  prices — and  lead  construction  is  relatively  high,  the 
cost  of  this  type  of  plant  is  about  45  per  cent  of  that  of  a  chamber 
plant.  At  other  points  where  the  cost  of  brick  is  greater  and  the  cost 
of  lead  construction  less,  the  difference  would  not  be  as  great,  but  the 
cost  would  in  all  cases  be  less  than  for  a  lead  chamber  of  corresponding 
capacity.  The  cost  of  operation  per  ton  of  acid  produced  apparently 
will  be  about  the  same.  The  cost  of  maintenance  of  the  packed  cells 
remains  to  be  demonstrated,  but  indications  are  that  it  will  be  less 
than  that  of  maintaining  a  lead  chamber  plant. 

GAY-LUSSAC  TOWERS. 

In  order  to  recover  the  oxides  of  nitrogen  issuing  from  the  last 
chamber,  the  gases  are  led  into  Gay-Lussac  towers  where  these  oxides 
are  absorbed  by  moderately  concentrated  (60^  to  62°  B.)  sulphuric 
acid.*  Nitrous  acid  (N2O3)  is  absorbed  with  the  formation  of  nitro 
sosulphuric  acid.  Nitric  oxide  (NO)  is  not  absorbed  except  in  the 
presence  of  oxygen  when  the  higher  nitrogen  oxides  are  formed, 
hence  the  necessity  of  maintaining  a  certain  proportion  (about  5, 
per  cent)  of  oxygen  in  the  exit  gases.  Nitrogen  peroxide  (NjOJ  is 
absorbed  slowly  by  the  acid  with  the  formation  of  nitrososulphuric 
acid  and  nitric  acid.  When  nitric  oxide  and  nitrogen  peroxide  an? 
present  in  the  proper  proportions  and  sufficient  time  is  allowed  for 
the  reaction,  the  result  is  a  nearly  complete  conversion  to  nitrous 
acid,  which  is  readily  soluble  in  sulphuric  acid. 

Some  acid  experts  maintain  that  the  presence  of  a  certain  propor- 
tion of  sulphur  dioxide  is  necessary  in  the  exist  gases  from  the  last 
chamber  in  order  to  keep  a  sufficient  proportion  of  the  higher  oxides 
of  nitrogen  reduced  to  nitric  oxide  to  permit  conversion  of  all  the 
nitrogen  peroxide  to  nitrous  acid.  In  "  forcing "  the  chamber  and 
operating  with  a  high  niter  circulation  there  may  undoubtedly  be 
considerable  nitrogen  peroxide  in  the  gases,  and  unless  the  capacity 
of  the  Gay-Lussac  towers  is  adequate  to  allow  the  longer  time  for 
absorption  of  the  peroxide,  it  would  undoubtedly  be  lost.  This  loss 
may  be  prevented  by  the  presence  of  a  small  amount  of  sulphur  diox- 
ide to  react  with  the  nitrogen  peroxide,  as  outlined  above. 
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On  the  other  hand,  if  too  much  sulphur  dioxide  is  present  in  the 
gas  mixture  entering  the  Gay-Lussac  towers,  nitric  oxide  forms  in 
excess  of  the  quantity  needed  to  form  nitrous  acid  with  the  nitrogen 
peroxide,  or  in  excess  of  what  can  readily  be  oxidized  to  nitrous  acid- 
As  nitric  oxide  is  only  slightly  soluble  in  cold  sulphuric  acid  of  60^  B. 
strength,  this  excess  will  be  largely  lost,  and  as  nitric  oxide  is  a  color- 
less gas,  its  loss  will  not  be  so  readily  detected  by  observing  the  gases 
escaping  from  the  top  of  the  tower. 

CONSTBUCTION  07  TOWEBa 

Various  styles  of  Gay-Lussac  towers  with  different  typea  of  tower 
packing  have  been  proposed.  The  most  commonly  used  type  is  a 
lead  tower  much  higher  than  it  is  wide,  of  circular  or  rectangular 
form,  and  filled  with  a.  tower  packing,  such  as  coke,  quartz,  or  acid- 
proof  stoneware.  The  packing  is  so  arranged  that  the  stream  of 
sulphuric  acid  solution  entering  from  above  is  broken  into  small 
drops  or  spray  as  it  descends  through  the  packing.  The  gases  rise  in 
numerous  small  streams,  through  the  interstices  of  the  packing,  so 
that  the  surface  of  contact  between  acid  and  gas  is  as  larg^  as  pos- 
sible. 

The  capacity  of  the  tower  corresponds  in  a  measure  with  the  capac- 
ity of  the  chambers  and  also  with  the  method  of  operation.  Inten- 
sive working  of  the  chambers,  involving  a  high  niter  circulation,  re- 
quires a  larger  tower  capacity  than  a  more  moderate  method  of  work- 
ing. Thus,  when  the  plant  is  so  operated  as  to  use  16  to  20  cubic 
feet  of  chamber  space  per  pound  of  sulphur  burned  per  24  hours,  a 
Gay-Lussac  tower  capacity  equivs^lent  to  2  per  cent  of  the  chamber 
space  is  usually  sufficient.  With  more  intensive  working,  the  tower 
capacity  must  be  increased,  even  to  3  or  3.5  per  cent.  These  figures 
refer  to  the  space  occupied  by  the  packing  and  the  interstices,  not  to 
the  total  space  in  the  lead  shell.  However,  the  efficiency  of  the  Gay- 
Lussac  tower  is  more  largely  dependent  on  the  condition  of  the  enter- 
ing gas,  as  discussed  previously,  and  upon  the  method  of  constructing 
and  packing,  than  upon  any  absolute  ratio  of  cubic  content  to  cham- 
ber space.  The  distribution  of  the  acid  throughout  the  tower  should 
be  as  perfect  as  possible. 

With  the  large  Gay-Lussac  tower  capacity  required  at  many  works, 
it  is  impossible  to  use  only  one  tower.  In  many  plants  two  towers 
are  employed,  the  first  being  fed  with  the  acid  from  the  second.  In 
both  towers,  the  gases  should  ascend  against  the  stream  of  acid. 

Gay-Lussac  towers,  as  previously  stated,  have  recently  been  built  of 
chemical  brick  laid  in  acid-proof  cement  (see  fig.  12),  in  lieu  of  lead. 
In  building  towers  of  chemical  brick  the  horizontal  and  vertical  joints 
of  the  brick  in  the  walls  are  staggered,  and  on  the  inside  two  layers 
of  6-inch  by  6-inch  tile  are  placed  also  with  staggered  joints.    This; 
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method  practically  eliminates 
acid  or  gas  leakage.  In  this 
construction  the  connecting  flues 
between  the  brick  towers  are 
also  of  chemical  brick  in  place 
of  lead. 

At  the  acid  plant  of  the  Calu- 
met and  Arizona  Mining  Co.,  a 
radical  departure  from  the 
usual  type  of  construction  has 
been  introduced.  There  are  12 
towers  built  into  a  solid  block, 
each  tower  being  13  feet  square 
by  45  feet  high.  The  towers 
are  built  of  duro  brick  laid  in 
duro  cement,  and  the  interior  is 
packed  with  duro  tile.  (See 
PL  X,  A.)  The  entire  block 
of  towers  is  inclosed  in  lead 
sheeting,  hung  upon  a  steel 
frame.  The  stream  of  gases 
coming  from  the  chambers  is 
divided  into  three  parts,  each 
part  passing  independently 
through  a  series  of  four  towers. 
The  cold  acid  from  the  Glover 
tower  is  pumped  to  the  top  of 
tJie  fourth  tower,  and  travels 
counter  current  to  the  gases. 

At  the  plant  of  the  Tennessee 
Copper  Co.  is  a  Gay-Lussac 
tower  of  peculiar  construction. 
There  is  only  one  tower  for  a 
series  of  four  chambers  a«:gre- 
gating  557,000  cubic  feet  of 
chamber  space.  This  tower  is 
built  of  acid-proof  brick  laid  in 
acid-proof  cement,  without  lead 
curtains.  The  tower  is  divided 
into  56  cells,  the  partitions  be- 
ing of  acid-proof  brick.  There 
are  eight  parallel  rows  of  cells 
and  seven  cells  to  the  row. 
Each  cell  is  8  feet  square  inside, 
with  a  total  height  of  40  feet 


A.    DURO  TILE  PACKING  OF  GAY-LU5SAC  TOWER. 


B.    COOLrNG  TANKS  AT  PLANT  OF  CALUMET  «i  ARIZONi 
(By  courtasyof  the  MInlnesnd  Sclsntlttc  Prsii.) 
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The  gases  traverse  the  eight  rows  in  parallel,  passing  up  one  cell  and 
down  the  next  until  they  arrive  at  the  top  of  the  seventh  cell,  when 
they  are  drawn  through  the  back  fan  and  discharged  into  the  exit 
stack.  The  acid  is  distributed  over  the  tops  of  the  cells  by  means 
of  a  single  acid  feed  pipe  to  each  cell,  terminating  inside  the  tower  in 
a  sprayer  provided  with  a  splash  plate  that  sprinkles  the  acid  with 
approximate  uniformity  over  the  entire  top  of  the  tower  packing. 
The  lead  pan  at  the  bottom  is  divided  into  three  compartments,  by 
means  of  brick  partitions  whereby  it  is  possible  to  keep  separate 
nitrous  vitriol  of  three  different  grades  of  nitrosity,  as  discharged 
from  the  tower.  The  56  cells  are  divided  into  three  series,  as  to  the 
circulation  of  iacid — ^the  first  having  24  cells,  the  second  and  third  hav- 
ing 16  cells  each — and  the  acid  in  the  three  compartments  progresses 
forward  through  these  series. 

No  advantage  from  this  type  of  construction  has  been  experienced, 
and,  in  fact,  owing  to  the  difficulty  in  the  working  of  the  cells  when 
they  become  clogged,  they  have  been  rather  disadvantageous  to  op- 
erate. 

One  of  the  advantages  in  operating  two  or  more  towers  in  series  is 
that  if  any  irregularity  occurs  in  the  chamber  operations  whereby 
some  sulphur  dioxide  is  admitted  into  the  first  Gay-Lussac  tower,  the 
nitrous  and  nitric  oxides  escaping  as  a  result  from  the  first  tower 
can  be  recovered  in  the  second.  A  tower  of  considerable  height  would 
of  course  accomplish  the  same  result  but  the  expense  of  building 
such  a  tower  would  be  too  great. 

PACKING. 

It  has  been  the  general  custom  in  the  past  to  pack  the  towers  with 
coke,  using  hard-burnt  oven  coke.  Soft,  porous  coke  is  not  satisfac- 
tory, as  it  can  not  support  the  pressure  of  the  column  and  is  acted 
upon  by  the  nitrous  vitriol  too  readily.  In  fact,  even  liard-burnt 
coke  is  slowly  acted  upon  by  nitrous  vitriol,  or  by  the  nitrous  or 
nitric  acid,  and  so  deteriorates  in  time  that  the  towers  must  be  re- 
packed. Some  coke  towers  require  repacking  every  year.  The  effi- 
ciency of  coke  packing  has  been  rather  overestimated,  for,  as  a  matter 
of  fact,  the  pores  of  the  coke  become  filled  with  acid  so  that  only  the 
exterior  of  the  lumps  remain  effective  in  presenting  a  film  of  acid  to 
the  gases.  Tile,  such  as  duro  tile,  and  special  chemical  earthenware 
shaj^s,  such  as  the  "chemico"  spiral  rings,  are  now  being  largely 
used. 

ACID  SUPPLY. 

The  supply  of  cold  acid  to  the  Gay-Lussac  tower  should  be  as 
regular  and  as  evenly  distributed  over  the  entire  cross  section  as 
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possible.  Various  devices  are  employed  for  this  purpose,  which 
need  not  be  described  here.  The  most  commonly  used  is  the  ^  splash 
plate"  distributing  de\4ce.  The  acid  is  usually  pumped  into  stor- 
age tanks  built  at  a  high  elevation,  and  thence  to  the  distributors, 
or  may  be  pumped  directly  to  the  distributors.  The  supply  is  so 
regulated  that  the  nitrous  vitriol,  coming  from  the  bottom  of  the 
Gay-Lussac  tower  nearest  to  the  chamber,  will  have  in  solution  an 
amount  of  NjO.,  equivalent  to  40  to  60  ounces  of  sodium  nitimte 
per  cubic  foot  of  acid.  The  nitrous  vitriol  should  not  contain  less 
than  1  per  cent  NjOj,  or  the  equivalent  of  36  ounces  NaNOj  per 
cubic  foot  of  acid.  Above  a  strength  of  2^  ]>er  cent  NnOj,  or  the 
equivalent  of  90  ounces  per  cubic  foot  of  acid,  there  is  some  danger 
of  a  loss  of  niter  from  the  acid. 

From  the  Gay-Lussac  tower  the  nitrous  vitriol  is  pumped  into 
storage  tanks  for  feeding  it  to  the  Glover  tower. 

EXIT  GASES. 

The  exist  gases  issuing  from  the  Gay-Lussac  towers,  when  ample 
tower  capacity  is  provided,  are  never  free  from  sulphur  di- 
oxide or  nitrogen  oxides.  LTsually  the  gas  issuing  fix)ni  the  tower 
has  an  orange  color,  which  is  probably  due  to  the  oxidation  of  some 
residual  nitric  oxide  (NO)  to  nitrogen  peroxide  (NjO^)  in  contact 
with  the  air.  With  a  single  Gay-Lussac  tower  there  is  also  some 
slight  loss  of  nitrous  acid  (NjOg)  due  to  tlie  vapor  tension  of 
nitrous  acid  or  of  nitrososulphuric  acid  in  sulphuric  acid. 

NITEB  8UFPI«Y. 

From  the  formulas  representing  the  chamber  process  reactions 
it  would  appear  as  though^  once  sufficient  niter  was  added  to  the 
phint  furtlier  quantities  would  not  be  required.  However,  for  vari- 
ous reasons,  there  is  a  loss,  and  it  is  necessary  to  replenish  the  supply. 

Tlie  quantity  of  niter  lost  in  the  working  of  a  chamber  plant 
varies  greatly,  depending  largely  upon  (1)  the  adequacy  of  the  Gay- 
Lussac  tower  capacity  with  regard  to  the  ciiambers  and  to  the 
intensity  of  working,  (2)  the  regularity  of  the  supply  and  con- 
centration of  the  gases  from  the  burners  or  other  source  of  supply, 
and  (3)  the  skill  of  the  operators  in  maintaining  regular  and  con- 
trolled reactions  in  the  chambere.  Even  with  the  best  practice  there 
is  always  some  loss,  partly  mechanical  and  partly  chemical.  The 
mechanical  loss  is  caused  by  small  amounts  of  some  of  the  oxides 
being  carried  through  the  Gay-Lussac  towers  by  the  waste  gases; 
also  a  small  amount  is  lost  by  solution  in  the  chamber  and  Glover 
tower  acid.  The  chemical  loss  is  due  to  the  formation  of  oxides 
which  are  not  dissolved  in  the  acid. 
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In  average  practice  in  this  country,  when  running  on  a  good  grade 
of  pyrite  or  a  brimstone,  the  niter  loss  is  around  4  per  cent  of  the 
sulphur  burned.  At  a  number  of  plants  the  consumption  is  less 
than  4  per  cent,  and  claims  have  been  made  that  ceitain  plants*  have 
been  operated  for  a  period  of  months  with  less  than  2  per  cent 
niter  consumption.  A  niter  consumption  of  around  3  per  cent  may 
be  taken  as  very  good  practice. 

At  plants  utilizing  waste  gases  from  metallurgical  operations, 
the  niter  consumption  is  frequently  much  higher  and  at  one  plant 
has  been  as  high  as  8  or  9  per  cent  for  long  periods,  this  being  due 
to  the  wiiiely  fluctuating  composition  of  the  gases. 

As  has  been  already  stated,  the  ideal  method  of  introducing  tlie 
necessary  niter  to  make  up  for  that  lost  is  by  "  potting  "  the  niter, 
allowing  the  distilled  nitric  acid  to  be  absorbed  by  sulphuric  acid 
maintained  at  a  temperature  to  prevent  loss  of  nitrogen  oxides,  and 
then  adding  this  mixture  to  the  Glover  tower.  Another  method  is 
to  add  the  nitric  acid  directly  to  the  Glover  tower. 

The  common  method  of  adding  the  niter  is  to  "  pot "  it,  the  nitric 
acid  being  introduced  directly  as  vapor  into  the  gases  as  they  pass 
along  the  flues  leading  to  the  Glover  tower.  Usually  the  nitric  acid 
vapor  is  generated  in  cast-iron  pots  placed  in  an  enlarged  pail  of 
the  main  flue,  called  the  "  niter  oven,''  suitable  supports  for  the 
pots  being  provided.  Nitrate  of  soda  and  sulphuric  acid  are  charged 
into  the  niter  pot  and  the  reaction  between  the  two  is  aided  by  the 
heat  of  the  gases.  Shallow  cast-iron  pans  are  usually  provided  be- 
low the  pots  to  catch  the  material  that  boils  or  slops  over.  The  nitric 
acid  gas  issuing  from  the  pot  is  converted  into  nitrous  acid  gas  by 
the  sulphur  dioxide  in  the  gases.  The  liquid  residue,  "  niter  cake  " 
(XaHSO^j  or  a  mixture  of  Xa^SO^,  H^SO^  and  NaHS04),  is  tapped 
through  pipes  provided  for  the  purpose  into  molds.  The  use  of  this 
niter  cake  is  discussed  in  a  subsequent  connection  (p.  207).  The  main 
disadvantage  of  this  method  of  adding  the  niter  is  the  fact  that  the 
niter  is  added  in  large  "  doses  "  at  intervals.  In  a  large  plant,  of 
course,  where  a  number  of  pots  are  used,  the  charging  and  discharg- 
ing of  the  pots  can  be  so  regulated  as  to  produce  a  f  airl}^  constant  and 
regular  supply  of  the  nitrous  oxides. 

In  some  plants,  tlie  standard  retort  as  used  in  the  manufacture 
of  nitric  acid  is  employed,  thesei  retorts  being  placed  outside  the 
flue  and  fired  with  coal. 

At  the  plant  of  the  Tennessee  Copper  Co.  the  retorts  are  10  feet 
high  and  8  feet  in  diameter,  large  enough  to  cook  a  charge  of  8,(KM) 
pounds  of  nitrate  of  soda.  The  nitrate  is  fed  automatically  and  at 
the  same  time  the  sulphuric  acid  is  added  in  the  rexjuisite  amounts 
by  an  automatic  feeder  acting  in  conjunction  with  the  nitrate  feeder. 
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In  the  manufacture  of  nitric  acid  for  commercial  purposes  a 
certain  proportion  of  the  nitric  acid  produced  is  too  weak  or  too 
impure  to  be  marketable.  There  is  also  a  considerable  loss  of  non- 
condelised  oxides  of  nitrogen  both  in  the  manufacture  of  nitric  acid 
and  of  mixed  acid,  which  can  best  be  saved  by  passing  the  first  exit 
gases  through  a  scrubber  or  tower  and  absorbing  the  contained  ni- 
trous acid  in  sulphuric  acid,  forming  nitrous  vitriol.  This  weak  or 
impure  acid  and  the  nitrous  vitriol  can  be  utilized  for  supplying  the 
chambers  with  nitrous  acid  gases  by  means  of  the  Glover  towers. 

Nitrous  acid  gas  from  various  chemical  works,  and  the  spent  acid 
from  other  industries,  can  be  run  into  the  Glover  tower  and  utilized. 

COOLING  TANKS. 

Tlie  sulphuric  acid  from  the  bottom  of  the  Glover  towers  will  be 
hot,  usually  about  120°  to  130°  C,  and  in  some  instances  when  the 
furnace  gases  are  especially  hot  and  the  volume  of  gases  is  large  for 
the  Glover  towers  the  temperature  may  be  150°  C.  This  acid  must 
be  cooled  before  storage  or  before  being  used  in  the  Gay-Lussac 
tower  for  the  absorption  of  nitrous  oxides.  For  this  purpose,  cool- 
ing tanks  or  worms  are  usually  placed  near  the  Glover  towers  on  a 
level  below  the  bottom  of  these  towers,  so  that  the  acid  will  flow 
by  gravity  to  the  tanks  or  worms.  The  tanks  are  frequently  of 
wood,  lined  with  6-pound  lead,  containing  coils  of  1-inch  lead  pipe, 
provided  at  the  inlet  end  with  a  Buchner  or  silica  funnel  extend- 
ing down  into  the  end  of  the  coil  below  the  surface  of  the  water. 
In  this  way  the  hot  acid  is  not  delivered  to  the  lead  pipe  before  the 
pipe  is  cooled  on  the  other  side  by  water,  thus  reducing  the  wear 
and  tear  on  the  lead  coolers.  The  cooling  tanks  may  be  built  m  a 
group  with  lead  partitions.  The  various  turns  of  the  lead  coil  are 
separated  by  flat  iron  spreaders  which  are  suitably  bolted  together 
in  order  to  make  the  coil  a  rigid  unit. 

In  other  types  of  coolers,  where  water  is  abundant,  the  lead-lined 
tanks  are  filled  with  the  acid  and  the  cooling  water  is  circulated 
through  lead  coils.  The  coils  are  built  in  sections,  each  section 
being  independently  supplied  with  cold  water.  The  lower  coils  are 
kept  cooler  than  the  upper  and  the  cold  acid  collected  at  the  bottom 
of  the  tank  is  drawn  off  by  an  insulated  siphon  to  the  storage  tanks. 

Various  designs  of  coolers  are  in  use,  according  to  the  conditions 
at  the  different  plants,  but  the  general  principles  are  the  same! 

At  the  plant  of  the  Tennessee  Copper  Co.,  wliere  there  are  about 
3,600  tons  of  acid  per  day  to  be  cooled  from  160°  to  35°  C,  there 
are  nine  coolers,  rectangular  in  shape,  the  inside  dimensions  being 
17  feet  long  by  8  feet  6  inches  wide  by  4  feet  8  inches  deep.  The 
framework  is  of  steel  channels  placed  edgewise  to  the  cooler,  sup- 
porting a  shell  of  15-pound  lead,  which  is  lined  with  9  inches  of 
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acid-proof  brick  laid  in  acid-proof  cement.  Each  cooler  contains  71 
coils  of  1^-inch  lead  pipe,  the  coils  being  12  inches  in  diameter.  In 
the  nine  coolers  there  are  more  than  6  miles  of  IJ-inch  lead  pipe. 
The  coolers  are  placed  in  two  terraces  so  that  the  acid  may  flow 
from  one  series  of  cooler  to  the  other. 

At  the  modem  plant  of  the  Calumet  &  Arizona  Mining  Co.,  the 
cooling  tanks  are  built  with  steel  frames,  and  are  lined  with  6-pound 
lead  sheeting,  which  is  also  lined  with  4  inches  of  duro  brick  laid  in 
duro  cement.  The  tanks  are  16  inches  by  99  feet  by  5  feet  and  each 
tank  contains  5,000  feet  of  lead  pipe,  IJ  inches  in  diameter  with 
}-inch  walls.  Instead  of  being  built  in  large  coils,  the  lead  pipe  is 
in  small  coils  15  inches  in  diameter.  Each  coil  is  independent  of  the 
other.  These  coils  are  placed  in  tanks  with  the  central  axis  in  a 
vertical  position.     (See  Plate  X,  5,  p.  116.) 

In  general,  cooling  of  the  acid  is  required  only  for  the  Glover 
tower.  However,  at  plants  where  the  Gay-Lussac  tower  acid  is  to 
be  recirculated,  or  one  portion  of  it  is  used  in  an  intermediate  tower, 
frequently  this  acid  is  also  cooled. 

ACID  GIBCXJULTING  SYSTEM. 

The  amount  of  acid  that  must  be  circulated  around  a  chamber- 
plant  ^stem  is  very  large.  The  amount  of  acid  used  over  the  Gay- 
Lussac  tower  will  vary  between  100  and  300  per  cent  of  the  acid  pro- 
duced in  the  chambers.  This  acid  must  be  pumped  to  the  top  of  each 
of  the  Gay-Lussac  towers,  where  there  are  more  than  one,  and  also 
pumped  to  the  top  of  the  Glover  tower.  In  addition,  part  or  all  of 
the  chamber  acid  is  pumped  to  the  top  of  the  Glover  tower,  and 
when  intermediate-reaction  towers  are  used,  there  is  also  more  or 
less  pumping  in  connection  with  these. 

For  pumping  and  circulating  these  quantities  of  acid,  various  de- 
vices have  been  employed,  chief  among  them  being  the  compressed- 
air  lift  in  connection  with  an  acid  "  egg "  or  "  blow  case."  The 
"eggs"  are  usually  cast-iron  cylinders  of  different  sizes  having 
rounded  ends  and  supplied  with  three  pipe  openings.  The  "  egg"  is 
filled  with  acid  through  one  pipe  containing  a  check  valve,  which 
prevents  return  of  the  acid  when  the  pressure  is  applied.  Compressed 
air  is  admitted  through  another  pipe.  A  third  pipe,  extending  to 
the  bottom  of  the  egg,  permits  the  acid  to  leave  the  vessel  under 
pressure,  followed  by  a  volume  of  air  equal  to  or  slightly  greater  than 
the  compressed  volume. 

The  Kestner  automatic  elevator  (fig.  13)  manufactured  by  the  Beth- 
lehem Foundry  &  Machine  Co.  has  been  used  for  years  at  many  of  the 
largest  acid  plants  with  satisfactory  results.  Acid  runs  from  tank  a 
through  the  valve  e  to  the  pulsometer  6.    When  this  is  filled,  the 
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scid  lifte  up  the  float  /,  -whereby  the  rod  c  opens  the  inlet  valve  in 
the  air  distributor  d  and  shuts  the  outlet  valve,  so  that  the  air  forces 
the  a< ' '  '  '       •       '      T.    ■     •    '  .     -      , 

last  e 
floaty 
shut. 
Pul 
wells 
depth 


ii^ouBB  13.— KeaUer  actd  pump. 
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steady  stream  like  a  pump,  have  no  moving  parts,  and  thus  can  be 
made  practically  free  from  wear.  The  control  of  the  amount  of  acid 
being  pumped  is  reasonably  accurate.  Plate  XI  shows  an  adaptation 
of  the  Pohle  air  lift."*  The  acid  is  lifted  in  stages  through  lead  pipes, 
the  distance  between  successive  receivers  being  15  feet,  and  the  total 
lift  in  each  column  being  45  feet.  The  compressed  air  is  introduced 
by  a  jet  just  above  the  bend  of  the  pipes,  the  acid  flowing  by  gravity 
from  the  receiver  and  being  lifted  by  the  air  to  the  next  receiver  above. 
The  lift  has  a  pumping  capacity  of  300  tons  to  500  tons  of  acid  per  24 
hours. 

Centrifugal  pumps  of  special  cast  iron  have  been  utilized  with 
excellent  success  for  low  lifts,  among  these  being  nntimonial-Iead 
closed-runner  centrifugal  pumps,  lead-lined  closed-runner  centrif- 
ugal pumps,  and  duriron  pumps. 

A  new  acid-proof  pump  is  now  being  manufactured  by  G.  H. 
Elmore,  Colonial  Trust  Building,  Philadelphia,  Pa.  The  materials 
being  used  in  the  pump  are  acid-proof  stoneware  and  "  bario  metal," 
an  extremely  hard  alloy,  upon  which  it  is  claimed  the  acids  have  no 
effect.  The  pump  is  of  the  open-iinpeller,  side-suction  type,  made 
either  for  belt  or  motor  drive. 

Heavy-walled  lead  pipe  is  generally  used  throughout  the  chamber 
plant  for  the  transportation  of  weak  acid.  In  some  plants  lead- 
lined  iron  pipe  has  been  used,  also  special  types  of  iron,  such  as  cor- 
rosiron,  duriron,  and  tantiron.    Cast  iron  can  be  used  for  60^  B.  acid. 

At  the  plant  of  the  Tennessee  Copper  Co.,  where  the  amount  of 
acid  in  circulation  per  day  is  over  3,600  tons,  after  various  means  of 
circulating  the  acid  had  been  tried  it  was  concluded  that  although 
other  devices  may  have  lower  costs  for  power  consumed  yet  as 
regards  efficiency,  operating  labor  required  per  unit  of  acid  pumped, 
cost  of  repairs,  total  operating  cost,  and  freedom  from  interrup- 
tions, no  elevating  device  has  equaled  the  compressed-air  blow  case.^ 
At  that  plant,  with  the  exception  of  the  chamber  acid,  for  which  the 
air  lift  is  used,  all  acid  lifting  is  done  by  means  of  blow  cases.  All  the 
blow  cases  are  made  of  rivetfed  wrought-iron  plates.  TTie  feed  and 
discharge  lines  of  these  blow  cases  are  6-inch  and  4-inch  iron  pipes, 
respectively. 

COST  OF  CHAJCBEB  PLANT. 

The  cost  of  construction  of  a  chamber  acid-plant  prior  to  the  war 
varied  between  $2,000  and  $3,000  per  ton,  60  B.  acid,  daily  capacity, 
depending  on  the  size  of  the  plant,  its  location,  and  the  general 

*  De  Kalb,  Courtenay,  Calumet  &  Arizona  sulphuric  acid  plant :  Min.  and  Scl.  Press, 
Mar.  30,  1918,  vol.  116,  p.  444. 

*  Falrlle,  A.  M.,  L#arge-8calo  sulphuric  add  manufacture :  Chcm.  and  Met.  Eng.,  vol.  19, 
^^\>t  25,  1918,  pp.  404-408. 
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local  conditions  for  building.  During  1917  and  1918,  the  cost  in- 
creased to  about  $4,000  per  ton  capacity,  not  including  the  roasting 
and  burner  equipment.  Thus  a  plant  of  about  100  tons  capacity,  60** 
B.  basis,  is  estimated  to  cost  at  the  present  time  about  $500,000,  in- 
cluding the  roasters  or  sulphur  burners,  bins,  and  storage  tanks,  etc 
The  same  plant  in  1914  would  have  cost  about  $300,000. 

COST  OF  MANTXTACTirBE  OF  CHAMBER  ACID. 

The  cost  of  manufacturing  sulphuric  acid  by  the  chamber  process^ 
of  course,  varies  greatly  according  to  the  cost  of  raw  materials — 
pyrite,  sulphur,  or  waste  gases,  and  sodium  nitrate — ^the  efficiency 
and  skill  of  operation,  and  to  a  considerable  extent  the  design 
and  the  construction  of  the  plant,  as  it  may  be  or  not  be  well  de- 
signed for  the  most  economical  operation. 

At  one  large  well-designed  plant,  exclusive  of  plant  amortization 
charges,  or  cost  of  sulphur-bearing  material,  but  including  cost  of 
roasting,  and  all  charges  for  operation  and  repairs,  labor  and  ma- 
terials, the  cost  of  producing  50°  B.  acid  under  1914  conditions  was 
not  more  than  $2  per  ton.  With  sulphur-bearing  material  at  15 
cents,  per  unit  of  sulphur,  the  total  cost,  exclusive  of  amortization 
charges,  would  be  about  $5  to  $5.25  per  ton  of  acid  (50°  B.  basis). 

The  cost  of  concentrating  chamber  acid  to  60°  B.  strength  was  very 
small,  as  the  plant  was  well  designed,  having  ample  Glover  tower 
capacity  and  sufficient  heat  in  the  gases  for  the  purpose,  and  thus  the 
cost  of  producing  60°  B.  acid  was  about  $2.60.  With  sulphur  at  15 
cents  per  unit,  this  makes  a  total  cost  of  about  $6.75  per  ton  of 
60°  B.  acid. 

During  the  latter  part  of  1918,  when  the  cost  of  sulphur  was  more 
nearly  30  cents  per  unit  at  acid  plants  and  the  price  of  labor  and 
supplies  had  gone  up  considerably,  the  cost  of  manufacturing  cham- 
ber acid  (60°  B.  basis)  at  the  above  plant  had  increased  to  about 
$13.50  per  ton,  of  which  $8.30  was  for  sulphur  and  $5.20  was  for 
sodium  nitrate,  operating  labor,  repairs,  and  supplies  and  general 
plant  overhead,  but  not  including  amortization  and  depreciation. 

The  cost  of  raw  material  (sulphur  gases)  at  plants  making  acid  as 
a  by-product  from  roasting  zinc  ores  is  much  smaller  than  at  plants 
operating  on  pyrite  or  sulphur,  being  in  some  instances  practically 
nothing,  but  the  operating  cost  is  usually  higher,  as  the  gas  concen- 
trations are  more  variable,  resulting  in  loss  of  nitrate  of  soda  and 
greater  wear  and  tear  on  the  chambers.  By-product  acid  from  zinc? 
ore  has  been  made  for  less  than  $4  per  ton  (60°  B.  basis)  under 
pre-war  conditions. 
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At  a  large  acid  plant  in  the  west  where  concentrates  are  being 
roasted  for  the  sulphur  at  the  acid  plant  and  then  returned  to  the 
smelter  for  smelting,  the  cost  of  producing  60°B.  acid  in  1916  was 
between  $2.50  and  $3  per  ton,  of  which  about  $1  was  the  cost 
of  roasting.    By  1918  the  cost  had  been  raised  to  over  $5  per  ton. 

At  the  present  time  a  plant  producing  60°  B.  acid  for  $4  per  ton 
from  pyrite,  exclusive  of  the  cost  of  pyrite  or  of  plant  amortization 
and  depreciation,  is  doing  very  good  work.  With  brimstone  the 
manufacturing  cost  is  somewhat  less,  and  a  $3  cost  is  quite  possible. 

Thus,  with  pyrite  at  15  cents  per  unit  or  brimstone  at  18  or  19 
cents  per  unit,  the  cost  of  manufacturing  acid  (60°B.  basis)  at  a 
plant  of  at  least  100  tons  per  day  capacity  will  be  about  $8  to  $9  per 
ton.  The  following  example  shows  the  estimated  cost  of  manufac- 
turing acid  (60°  B.  basis)  at  a  100-ton  plant,  with  brimstone  at  18 
cents  per  unit  and  nitrate  of  soda  at  $4  per  100  pounds. 

Cost  per  ton  of  acid. 

28  units  of  S  at  $0.18 $5. 05 

Nitrate  of  soda,  3.6  per  cent,  equals  20  pounds .  80 

Operating,  labor,  and  iwwer .  80 

Repairs  and  supplies .  70 

Overhead  supervision,  Insurance,  etc .  65 


8.00 
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COPPEB  BLAST  FTTBNACES. 

The  production  of  sulphuric  acid  from  waste  gases  at  copper  blast 
furnaces,  as  practiced  at  the  plants  of  the  Tennessee  Copper  Co.  and 
the  Ducktown  Copper,  Sulphur  &  Iron  Co.,  presents  so  many  un- 
usual features  as  compared  with  the  ordinary  methods  of  manufac- 
ture that  a  brief  outline  of  the  practice  at  these  two  smelters  may 
well  be  given  here. 

Sulphuric  acid  may  be  manufactured  from  the  waste  gases  from 
blast  furnaces  only  where  pyritic  or  nearly  pyritic  smelting  is  prac- 
ticed. Without  describing  in  detail  the  practice  of  pyrite  smelting, 
it  may  be  stated  that  this  method  of  smelting  involves  the  utiliza- 
tion as  completely  as  practicable,  as  fuel  for  the  smelting  process, 
of  the  sulphur  and  iron  contained  in  the  ore.  In  true  pyritic  smelting 
no  carbonaceous  fuel  is  used.  However,  the  term  has  been  used  to 
cover  those  cases  where  the  percentage  of  coke  used  in  the  charge  is 
less  than  6  per  cent,  this  coke  being  added  either  because  the  sulphur 
and  iron  content  of  the  charge  is  insufficient  to  provide  heat  for  the 
smelting  process,  or  because  it  is  impossible  to  utilize  all  the  sulphur 
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and  iron  ^ficiently.  The  use  of  coke  in  smelting,  of  oonrse,  causes 
the  presence  of  carbon  dioxide  in  the  exit  gases,  and  the  amount  of 
carbon  or  coke  that  may  be  used  in  the  charge  if  sulphuric  acid  is 
to  be  made  from  the  gases  is  limited  by  the  relative  amounts  of  sul- 
phur dioxide  and  carbon  dioxide  which  will  be  made.  Too  high  a 
coke  content,  such  as  6  per  cent  or  more,  will  produce  a  gas  so  high 
in  carbon  dioxide  that  the  sulphur  dioxide  content  will  be  too  low 
for  acid  manufacture,  especially  when  the  sulphur  dioxide  concentra- 
tion is  still  further  diluted  by  air  to  give  the  necessary  oxygen  for 
carrying  on  the  process. 

The  factors  concerning  the  proper  proporticms  of  carbon,  sulphur, 
and  iron  for  proper  metallurgical  results,  and  the  effect  of  variations 
in  these  constituents,  or  in  the  composition  of  the  gases,  are  discussed 
in  detail  in  an  article  by  Falding  and  Channing.  ^ 

If  only  sufficient  air  is  blown  into  the  furnace  to  provide  oxygen 
for  oxidizing  the  sulphur,  iron,  and  other  oxidizable  constituents  of 
the  charge  and  no  coke  is  used,  then  the  exit  gases  will  consist  of  sul- 
phur dioxide  and  nitrogen,  or,  if  coke  is  used,  the  gases  will  carry 
carbon  dioxide  with  the  sulphur  dioxide  and  nitrogen.  As  the  best 
metallurgical  results  are  obtained  when  very  little  or  no  excess  air 
is  blown  into  the  furnace  through  the  tuyeres,  there  being  an  exact 
equilibrium  between  the  oxygen  supplied  through  the  tuyeres  and  the 
oxidizable  content  of  the  charge,  the  exit  gases  under  perfect  metal- 
lurgical operation  will  contain  no  free  oxygen. 

For  many  reasons  it  is  technically  impossible  to  maintain  this 
equilibrium;  consequently  the  composition  of  the  gases  issuing 
from  the  furnace  is  irregular  and  fluctuates  greatly.  Some  of  the 
conditions  tending  to  upset  this  balance  are  enumerated  as  follows : 

(1)  There  are  always  unavoidable  fluctuations  in  the  charge,  even 
when  the  ores  are  bedded  and  carefully  mixed.  (2)  Irregularities 
in  weighing  are  apt  to  exist.  (3)  The  charging  of  the  furnace  is 
intermittent,  with  the  result  that  for  a  period  immediately  after  the 
charge  has  been  dropped  there  is  present  in  the  furnace  more  sul- 
phur, iron,  and  coke  than  is  present  just  before  charging.  With  an 
excess  of  oxidizable  material  present  some  sulphur  may  volatilize, 
and  carbon  monoxide  form.  (4)  Occasionally  blowholes  form  and 
permit  air  to  escape  from  the  furnace  without  acting  on  the  iron, 
sulphur,  or  coke,  resulting  in  the  presence  of  free  oxygen  in  the 
exit  gases.  When  the  metallurgical  functions  of  the  furnace  are  at 
their  best,  as  when  the  smelting  is  going  on  smoothly,  charges  are 
being  carefully  prepared  and  weighed  and  are  being  fed  regularly, 
no  blowholes  or  furnace  crusts  are  present,  and  the  gases  are  rising 

•  raiding,    F.    J.,    and    Cbannlng,    J.    P.,    Pyrlte   smelting   and    sulpburlc   add  manu- 
facLurer :  Eng.  and  Min.  Jour.,  Sept.  17,  1910,  vol.  90,  pp.  565-658. 
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evenly  through  the  furnace  charge.  Them  there  is  practically  no 
free  oxygen  and  no  carbon  monoxide  present  in  the  gases. 

When  several  furnaces  are  in  operation,  discharging  into  a  com- 
mon flue,  it  is  much  easier  to  maintain  a  gas  production  of  Citable 
concentration  and  uniformity  for  making  acid  than  with  only  one 
furnace  in  operation. 

A  general  misapprehension  relative  to  the  production  of  sulphuric 
acid  from  blast-furnace  gases  is  that  the  sulphur  costs  nothing. 
This  is  hardly  true.  The  operation  of  a  blast  furnace,  or  blast 
furnaces,  in  connection  with  an  acid  plant  involves  certain  items 
of  expense  which  would  not  be  incurred  if  control  of  the  composi- 
tion of  the  gases  as  they  pass  into  the  flues  were  unnecessary.  Of 
course,  the  extra  care  demanded  in  the  management  of  the  furnaces 
is,  to  a  large  extent,  repaid  by  the  better  metallurgical  results  ob- 
tained with  the  furnace.  However,  the  cost  of  manufacturing  acid 
from  smelter  gases  is  higher  than  from  gases  derived  from  burning 
pyrite  or  brimstone.  On  account  of  the  fluctuating  composition  of 
the  gases,  when  using  blast-furnace  gases,  it  is  almost  impossible  to 
realize  as  high  an  efficiency  of  the  niter.  By  careful  supervision  and 
frequent  and  regular  analyses  of  the  gases,  it  has  been  found  possible 
to  reduce  the  niter  consumption  to  a  figure  much  lower  than  was 
obtained  when  plants  were  first  operated  on  blast-furnace  gases,  but 
even  under  this  careful  technical  supervision  the  niter  consumption 
is  betv^i^een  6  and  8  per  cent  as  against  3  or  4  per  cent  in  most  com- 
mercial burner  plants.  Furthermore,  in  order  to  obtain  this  result 
it  is  necessary  to  provide  unusually  large  Gay-Lussac  tower  capacity. 
In  the  usual  burner  plant  a  Gay-Lussac  tower  capacity,  equal  to  2 
or  3  per  cent  of  the  chamber  capacity,  is  adequate  for  recovering  85 
to  90  per  cent  of  the  niter,  but  in  plants  using  blast-furnace  gases  it 
is  necessary  to  provide  at  least  6  per  cent.  The  presence  of  such 
a  large  percentage  of  CO^  in  the  gases  also  increases  the  chamber 
space  necessary  for  the  conversion  of  a  definite  weight  of  sulphur 
dioxide,  above  that  required  in  a  commercial  plant,  and  thus  the  in- 
terest, depreciation,  and  maintenance  charges  per  ton  of  acid  pro- 
duced are  greater. 

PLANTS  AT  OOPPERHILL  AND  ISABELLA,  TENN. 

The  ores  treated  at  the  plants  of  the  Tennessee  Copper  Co.  and  the 
Ducktown  Copper,  Sulphur  &  Ii-on  Co.  at  Copperhill  and  Isabella, 
Tenn.,  consist  essentially  of  pyrrhotite  with  only  a  small  proportion 
of  pyrite.  The  copper  mineral  present  is  chalcopyrite.  The  ores 
also  carry  about  4  per  cent  zinc  blende.  The  gangue  material  con- 
sists of  silicates,  calcite,  dolomite,  and  some  magnetite. 
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A  typical  ore  at  the  plant  of  the.  Ducktown  Copper,  Sulphur  & 
Iron  Co.  would  analyze  as  follows :  * 

Mineral  analysis. 

Per  cent. 

Pyrrhotlte  29.50 

Pyrite 5. 82 

Chalcopyrite 7.  89 

Blende •  4. 23 

Magnetite 7.  73 

Quartz 15.  59 

Silicates 22.74 

Calclte   2. 16 

Dolomite    3. 56 

Qualitative  analysis. 

Copper  (Cu) 2.74 

Iron   (Fe) 30.37 

Sulpliur  (S) 18.87 

Silica    (SIO,) 26.96 

Lime   (CaO) 1.67 

Magnesia  (MgO) 2.97 

Manganese    (Mn) 2.80 

Alumina    (AUG.) 2.91 

The  ores  smelted  by  the  Tennessee  Copper  Co.  in  1917  analyzed 
about  as  follows : 

Composition  of  ore  smelted  by  Tennessee  Copper  Co. 

Percent, 

Copper    (Cu) 1.5  to   2.6 

Sulphur    (S) 19.0to30.0 

Iron    (Fe) 23.  0  to  38.  0 

Silica    (SiOa) 14.0to30.  0 

Calcium    (Ca) 4.0  to   5.5 

Magnesia   (MgO) 1.2  to   2.4 

Alumina   (AUG.) 3.  5  to   4.6 

Of  the  two  plants  that  of  the  Tennessee  Copper  Co.  is  the  larger. 
At  this  plant  the  ore  is  smelted  in  furnaces  measuring  258  inches  by 
56  inches  at  the  tuyfere  level,  each  handling  about  400  tons  daily,  with 
a  coke  consumption  ranging  between  4  and  6  per  cent.  There  are  four 
of  these  furnaces  installed,  but  not  more  than  three  are  operated  at 
one  time. 

About  85  to  87  per  cent  of  the  total  sulphur  in  the  charge  is  oxidized 
to  sulphur  dioxide,  the  rest  going  into  the  matte-  On  account  of 
gas  leakage  from  the  furnace  tops  and  of  other  losses,  the  propor- 
tion of  sulphur  actually  utilized  in  the  acid  is  only  about  65  to  70  per 
cent  of  the  total,  or  between  75  and  80  per  cent  of  the  sulphur  oxi- 
dized. The  gases  issuing  from  the  top  of  the  charge,  under  good 
conditions  of  furnace  operation,  average  about  8  to  9  per  cent  SO,, 

•  LarisoD,  E.  L.»  Sulphuric  acid  from  copper  Kmeltlng  gases :  Eng.  and  Mln.  Jour.,  voL 
102,  Dec.  30.  1916,  pp.  1121-1125. 
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6  to  7  per  cent  CO,,  and  less  than  1  per  cent  CO,  the  difference  being 
nitrogen.  As  these  gases  contain  no  oxygen,  it  is  necessary  to  admit 
air  enough  to  carry  on  the  acid-making  process  and  to  provide  some 
oxygen  in  the  exit  gases.  This  necessary  air  is  admitted  at  several 
points  in  the  system  by  a  low-pressure  blast.  If  the  tops  of  the  fur- 
nace were  operated  under  suction,  of  course  there  would  be  plenty  of 
oxygen  drawn  in ;  but  as  suction  affords  little  control  of  air  admis- 
sion, it  is  best  to  make  the  furnace  top  as  nearly  air-tight  as  possible 
to  maintain  as  nearly  neutral  a  draft  condition  as  possible  in  the 
furnace  above  the  charge  and  to  provide  the  necessary  air  by  a  posi- 
tive blower.  However,  it  is  a  difficult  matter  to  adjust  the  draft  at 
the  furnace  tops  to  maintain  nearly  neutral  conditions,  and  there  is 
usually  some  leakage  of  "  false  air  "  into  the  flues,  or  a  back  pressure, 
making  working  conditions  on  the  charging  floor  of  the  furnace 
rather  disagi^eable.  Air  is  blown  m  at  the  flue  between  the  furnace 
and  the  Glover  towers,  and  each  chamber  is  fitted  with  air  lines  and 
valves  for  regulating  the  admission  of  air,  so  that  an  oxygen  content 
of  between  3  and  4  per  cent  is  maintained  throughout  the  system. 

In  the  first  installation  at  Copperhill  the  chambers  were  built  along 
the  lines  of  Falding's  theories,  some  of  the  chambers  being  77  feet 
high.  In  all  there  were  34  chambers,  having  a  total  capacity  of 
about  4,000,000  cubic  fe«t.  Subsequently  a  second  plant  with  four 
huge  chambers,  having  a  total  chamber  space  of  2,228,000  cubic  feet, 
was  erected,  making  the  total  chamber  space  for  the  plant  more  than 
6,000,000  cubic  feet.  During  the  war  the  plant  produced  as  much 
as  1,000  tons  of  acid  (50°  B.  basis)  per  day.  The  original  installa- 
tion has  been  described  in  detail  by  Stevens  *»  and  Nelson  ^  and  the 
recent  improvements  by  Fairlie.*' 

The  plant  of  the  Ducktown  Copper,  Sulphur  &  Iron  Co.**  was  built 
more  along  conventional  lines.  There  were  16  chambers,  each  24  by 
96  feet  by  3  feet  high,  connected  eight  to  a  set,  with  special  flue  con- 
nections designed  to  mix  thoroughly  and  cool  the  gases  and  to  prevent 
segregation  of  carbon  dioxide. 

This  plant  has  been  operated  from  one  blast  furnace  for  long 
periods.  A  novel  temperature-controlling  device  in  use  in  connec- 
tion with  the  dust-cleaning  system  seems  to  overcome  some  of  the 
difficulties  incident  to  operating  a  plant  from  a  single  blast  furnace. 

■Stevens,  H.  J.,  Copper  hand  book,  Tennessee  Copper  Co..  Tenn. :  vol.  10,  1910-11, 
pp.  1661-1667. 

*  Nelson,  W.  A.,  Manufacture  of  sulphuric  acid  in  Tennessee  for  1911:  Resources  of 
Tennessee,  Tennessee  Oeol.  Survey,  vol.  2,  1912,  pp.  23-24. 

'  Fairlie,  A.  M.,  Large-scale  sulphuric  acid  manufacture,  Chem.  and  Met.  Eng.,  vol.  19, 
Sept.  25,  1918,  p.  404. 

*  For  detailed  description  of  this  plant,  see  "  Smeltery  smokes  as  a  source  of  sulphuric 
add."  by  W.  H.  Freeland  and  C.  W.  Renwick,  Bng.  and  Min.  Jour.,  vol.  89,  May  28,  1910, 
pp.  1116-1120. 
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One  of  the  adverse  factors  in  the  manufacture  of  acid  at  these 
plants  is  the  presence  of  zinc  oxide  and  sulphates  in  a  very  finely 
divided  impalpable  fume  carried  along  by  the  gases.  This  fume 
does  not  settle  out  readily  in  the  dust  chambers,  but  is  carried  over 
into  the  Glover  towers  and  into  the  acid  chambers,  tending  to  clog 
the  gas  passages  and  flues,  contaminate  the  acid,  and  clog  the  cir- 
culating pumps.  In  order  to  remove  as  much  of  the  zinc  fume  as 
possible,  special  dust-collecting  devices,  or  chambers,  containing  baf- 
fles or  channel  irons  to  aid  precipitation  by  offering  contact  sur- 
faces, have  been  installed.  Metallic  zinc  is  now  being  recovered 
from  the  fume.  In  spite  of  these  devices,  however,  some  zinc  fume 
goes  through  into  the  chambers,  and  the  '^  front-chamber  ^^  acid  pro- 
duced by  these  plants  at  times  is  "  dirty  "  or  "  sludgy."  A  large 
proportion  of  the  product  has  satisfactory  clearness  and  purity. 

PXTBIFICATION    OE   GHAMBEB   ACID. 

With  the  exception  of  lead  sulphate,  nearly  all  the  impuriti^ 
of  chamber  acid  are  brought  into  the  system  by  the  burner  gases, 
and  the  character  and  amount  of  such  impurities  depend  largely 
upon  the  kind  of  raw  material  being  used. 

The  impurities  consist  of  various  oxides  of  arsenic,  antimony, 
selenium,  lead,  iron,  zinc,  copper,  lime,  aluminum,  fluorine,  together 
with  nitrous  and  nitric  acid,  nitric  oxide,  and  organic  matter. 

Most  of  the  impurities  not  collected  in  the  dust  chambers  are 
mechanically  deposited  as  sediment  in  the  Glover  towers,  or  in 
the  fii-st  chamber.  Even  when  the  "first-chamber"  acid  is  dirtv 
it  is  usually  possible  to  obtain  from  the  back  chambers  a  sufficiently 
pure  acid  for  most  manufacturing  purposes.  At  most  phosphate  fer- 
tilizer plants,  the  presence  of  impurities  in  the  proportions  usually 
found  is  not  important  and  no  attempt  is  made  to  purify  the  acid. 

The  nitrous  compounds  are  removed  by  heating  the  acid  with  0.1 
to  0.5  per  cent  of  powdered  ammonium  sulphate  present. 

Most  acid  plants  making  acid  for  precise  manufacturing  pur- 
poses exercise  great  care  in  the  selection  of  pyrite  and  have  effective 
dust -collecting  systems,  or  use  brimstone,  so  that  the  amount  of  im- 
purities getting  into  the  arid  is  very  small. 

However,  at  some  plants  where  there  is  a  decided  advantage,  as 
regards  costs  of  production,  in  using  waste  gases  from  desulphuriz- 
ing impure  sulphides,  especially  zinc  blende  and  arsenical  copper 
sulphates,  it  is  desirable  to  purify  part  or  all  of  the  output  of  acid. 

When  the  impurities  are  solid  particles  held  in  suspension,  it  is 
usually  possible  to  clarify  the  acid  by  allowing  it  to  stand  in  settling 
chambers  and  then  siphon  or  pump  the  clear  acid  from  above  the 
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settled  material.  Some  impurities  remain  in  sohition  and  require 
chemical  treatment.  The  most  troublesome  of  all  are  arsenic  and 
selenium.  The  latter  can  be  precipitated  by  the  addition  of  a  small 
quantity  of  potassium  chloride.  Arsenic  is  present  usually  in  much 
larger  quantities,  the  content  varying  up  to  even  0.5  per  cent,  and 
unless  practically  eliminated  will  contaminate  all  products  manu- 
factured from  the  acid.  Thus,  with  the  stringent  requirements  of  the 
pure  food  and  drug  act,  the  dearsenication  of  sulphuric  acid  is  im- 
portant. Arsenic  is  removed  by  the  use  of  hydrogen  sulphide  (H2S). 
Three  types  of  apparatus  are  used  for  the  purpose,  as  follows : 

1.  The  old  type  of  tower  in  which  the  H^S  gas  ascends  a  lead-lined 
tower,  specially  packed,  and  meets  a  downward  stream  of  weak 
chamber  acid.  This  method  is  costly,  wasteful  of  HjS,  and  requires 
considerable  dilution  of  the  acid. 

2.  The  intermittent  method,  using  closed  vessels  and  blowing  H,S 
gas  into  the  vessel  under  pressure.  This  method  permits  precipita- 
tion of  the  arsenic  from  acid  of  fairly  hig^  strength  and  therefore 
saves  subsequent  concentration.  It  requires  a  considerable  excess 
of  H,S. 

3.  The  modem  '^Trepex"  machine  is  continuous  in  operation, 
the  raw  acid  being  agitated  by  revolving  propellers  or  paddles  and 
coming  into  intimate  contact  with  the  H^S  gas.  The  agitation  also 
prevents  settling  of  the  arsenic  sulphide.  A  "  Trepex  "  machine  con- 
sists of  an  iron  drum,  which  is  divided  into  sections.  The  drum  is 
lined  with  a  special  enamel  that  is  very  resistent  to  acid  up  to  200°  C. 
Vents  in  each  section  are  so  placed  that  the  sulphuric  acid  runs  from 
one  section  to  another  until  it  reaches  the  outlet  pipe,  thence  it  goes 
to  a  settler  or  to  a  filter  tank,  where  the  arsenic  sulphide  is  com- 
pletely filtered  out.  The  filter  tanks  usually  have  false  bottoms  with 
a  grid  composed  of  heavy  plank  and  covered  with  lead  or  acid-proof 
brick,  having  communicating  gutters  underneath.  The  grid  is  cov- 
ered with  pieces  of  quartz  and  then  with  finer  material.  The  upper 
layers  are  ordinary  sand  over  which  a  perforated  lead  sheet  is  placed 
to  prevent  disturbing  the  arsenic  sulphide  when  the  filter  is  cleaned. 
The  filtering  layer  thus  formed  is  finally  covered  with  a  layer  of  dry 
arsenic  sulphide.  For  light  arsenical  ores  the  porous  type  of  filter 
is  in  considerable  use.  This  filter  is  composed  of  porous  tiles,  jointed 
by  suitable  mortar  (such  as  silicate  of  soda  and  water  thickened 
with  "  lava  "  or  "  vol  vie  "  stone). 

The  excess  of  hydrogen  sulphide  from  the  machine  is  either  ab- 
sorbed by  caustic  soda  soluticm  or  milk  of  lime.  The  hydrogen  sul- 
phide is  generated  by  treating  ferrous  sulphide  with  warm  dilute 
acid  (20  to  40  per  cent  H2SO4)  in  a  suitable  generator  constructed 
similar  to  an  ordinary  Kipp  generator. 
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'  The  dearsenicators  range  in  size  from  20  to  500  ton  capacity 
weekly.  The  advantages  of  the  Trepex  machine  over  the  other 
forms  of  dearsenicators  are  (1)  small  initial  expense  and  small  op- 
erating cost,  (2)  effective  use  of  H2S  and  practically  complete  elim- 
ination of  arsenic  compounds,  and  (3)  large  continuous  output  at 
low  cost. 

The  Trepex  machine  was  developed  by  the  Davis  Bros.,  Manches- 
ter, England,  and  was  introduced  into  this  country  by  the  Industrial 
Eesearch  Corporation,  New  York  City. 

For  the  precipitation  of  arsenic  in  the  Trepex  madiine,  the  acid 
must  be  diluted  to  about  65  per  cent  or  53®  B.  The  purified  acid 
can  not  be  reconcentrated  by  evaporation  in  the  Glover  towers,  as  it 
would  be  again  contaminated  by  the  impurities  in  that  tower.  Thus, 
whenever  acid  is  to  be  purified  the  usual  procedure  is  to  take  the 
acid  directly  from  the  chambers,  and  then  after  purification  to  con- 
centrate the  acid  in  special  types  of  concentrators. 

As  this  operation  is  of  minor  importance,  or  not  practiced  at  all 
at  most  plants  in  this  country,  further  discussion  will  not  be  given 
here.  An  excellent  dCvScription  of  the  management  and  control  of  a 
plant  for  the  dearsenication  of  sulphuric  acid  is  given  by  Cory.* 

One  method  of  removing  arsenic  from  acid  is  by  precipitation  with 
barium  sulphide.  This  method,  however,  is  rarely  used.  Its  ad- 
vantages are  that  (1)  the  barium  is  itself  precipitated  as  sulphate 
and  thus  adds  greatly  to  the  weight  and  density  of  the  precipitate, 
and  (2)  all  other  soluble  material  is  precipitated.  To  precipitate 
with  .barium  sulphide,  however,  the  acid  must  be  diluted  to  50  per 
cent  strength,  and  then  heated  to  80°  C. 

With  the  removal  of  the  arsenic  by  either  the  HjS  or  BaS  pre- 
cipitant, practically  all  other  impurities  except  iron  and  aluminum 
are  removed  at  the  same  time  and  the  acid  is  even  clarified  from  inert 
suspended  matter. 

At  new  chamber  plants,  imcontaminated  by  impurities  from  py- 
rite,  etc.,  it  is  possible  to  make  clear  acid  by  the  use  of  brimstone; 
but  to  produce  a  thoroughly  pure  clear  white  acid  from  impure 
pyrite  or  other  impure  materials  it  is  necessary  to  use  a  distilla- 
tion method  of  purification  or  to  make  acid  by  the  contact  process. 

CONCENTBATION  OF  CHAMBEB  ACID  TO  60^  B.  STBENOTH. 

Attention  has  already  been  called  to  the  fact  that  with  the  proper 
use  of  the  Glover  tower  the  whole  output  of  chamber  acids  can  be 
concentrated  from  50°  B.  to  60°  or  62°  B.  The  chief  advantages  of 
this  system  over  any  other  method  of  concentration  are  that  (1)  the 

«  Cory,  11.  E.  J.,  Dearncnication  of  sulphuric  add.  Scientific  management  and  control: 
Cbem.  Trade  Jour,  and  Chcm.  Engineer,  vol.  62,  Feb.  2,  1918,  pp.  89-90. 
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heat  of  the  combustion  of  the  pyrite  or  brimstone  is  utilized  for  the 
purpose  rather  than  expensive  fuel,  (2)  the  steam  thereby  produced 
is  returned  to  the  system  where  needed  in  the  lead  chambers,  and 
(3)  all  weak  acid  distillates  are  returned  to  the  system  without  loss  or 
additional  cost  for  concentration. 

The  only  drawback  to  this  method  is  the  impurity  of  the  acid 
when  produced  at  plants  burning  pyrite  or  other  metallic  sulphides. 

For  concentrating  chamber  acid  directly  to  60°  B.,  or  for  reconcen- 
trating  purified  acid  to  60°  B.,  evaporation  has  been  effected  in  leaden 
pan  evaporators,  heated  either  by  a  direct  fire,  by  steam,  or  by  waste 
heat  from  the  pyrite  burners.  In  some  installations  the  hot  gases 
passed  directly  over  the  pans  and  in  others  the  pans  were  heated 
from  the  bottom.  The  first  method  produces  the  most  rapid  rate 
of  evaporation,  but  is  not  employed  when  clear  acid  is  desired,  as  the 
hot  gases  are  apt  to  leave  dust  or  soot  on  the  surface  of  the  acid. 
Various  forms  of  lead-pan  evaporators,  with  various  methods  of 
firing,  have  been  used  in  the  past  for  the  concentration  of  acid  to 
60°  B.,  but  as  the  method  is  seldom  used  in  this  country  now  and 
the  tonnage  of  acid  concentrated  in  this  way  is  comparatively  small, 
further  discussion  will  not  be  given  here.  Details  of  lead-pan  evap- 
oration of  acid  to  60°  B.  are  given  by  Lunge.® 

CONC^NTBATION  OF  SULPHTTBIC  ACID  TO  66^  B.  STRENGTH  B7 

HEAT. 

Although  commercial  "oil  of  vitriol''  (66°  B.  acid)  can  now  be 
made  more  cheaply  by  the  contact  process  than  by  the  heat  con- 
centration of  chamber  acid  or  of  60°  B.  acid,  yet  in  certain  plants 
in  this  country  this  higher-strength  acid  is  being  made  by  the  con- 
centration of  the  weaker  acids.  During  the  war,  when  the  demand 
for  higher-strength  acid  was  great  and  the  price  was  high,  con- 
centrators were  put  in  and  utilized  at  various  plants.  With  the 
end  of  the  war,  many  of  these  concentrating  plants  have  been  shut 
down.  However,  as  a  certain  amount  of  66°  B.  acid  is  now  being 
produced  and  for  various  reasons  will  continue  to  be  produced  by 
the  heat  concentration  of  chamber  acid,  a  description  of  the  more 
modem  concentrators  is  desirable.  These  concentrators  are  used 
also  for  concentrating  waste  acids  or  spent  acids  from  the  manufac- 
ture of  explosives,  dyes,  and  various  other  products  in  the  manufac- 
ture of  which  .sulphuric  acid  is  used  as  a  dehydrating  agent.  A 
small  amount  of  acid  has  been  concentrated  to  98  per  cent  strength 
by  heat  concentration,  but  if  strengths  higher  than  95  per  cent  are 
required  it  is  much  more  economical  to  bring  up  the  strength  of 
66°  B.  acid  (93.18  per  cent  H2SO4)  by  adding  fimiing  acid  or  oleum. 

•  Lunge,  George,  Sulphuric  acid  and  alkali,  yol.  1,  pt  8,  1918,  pp.  1079-1108. 
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Sulphuric  acid  can  be  concentrated  by  evaporation  up  to  98.8  per 
cent  HJSO4,  at  which  concentration  it  possesses  its  highest  boiling 
point,  338°  C,  and  can  be  distilled  without  decomposition.  Acid 
of  higher  strength  than  this  decomposes  under  heat  and  gives  SO^, 
HjO,  and  O. 

CONCENTRATION  IN  STII4LS. 

Formerly  considerable  acid  was  concentrated  in  stills  heated  ex- 
ternally by  waste  gases  or  by  coal  fire.  These  stills  were  made  of 
glass,  porcelain,  or  platinum,  and  finally  of  special  cast  iron.  Glass 
and  porcelain  stUls  were  early  discarded  because  of  the  heavy  break- 
age involved.  Large  quantities  of  acid  have  been  evaporated  in 
former  years  in  platinum  stills,  but  as  the  cost  of  platinum  became 
greater  and  greater,  the  cost  of  these  stills  became  prohibitive. 
Furthermore,  the  hydrogen,  carbon,  sulphur,  and  silica  present  in 
the  heating  gases  cause  deterioration  of  the  platinum,  and  various 
impurities  in  the  acid  also  cause  slight  chemical  reactions,  so  tliat 
the  cost  of  maintenance  became  increasingly  greater  as  the  cost  of 
platinum  rose. 

Cast-iron  stills  have  been  used  successively  for  the  higher  concen- 
tration of  acid,  that  is,  from  66°  B.  (93.18  per  cent)  even  to  98  per 
cent.  Below  66°  B.  the  action  of  acid  on  ordinarv  cast  iron  is  verv 
severe  and  the  life  of  a  still  was  usually  less  than  three  or  four 
months.  Special  grades  of  cast  iron  high  in  silicon  are  now  made — 
namely,  corrosiron,  duriron,  and  tantiron — which  h.ave  a  greater  re- 
sistance to  such  strength  of  acid,  and  pans  of  these  special  irons  are 
now  successfully  employed  as  concentrating  stills. 

In  one  modem  installation  the  stills  were  of  duriron,  were  kettle- 
shaped,  about  4  feet  in  diameter  and  2  feet  deep,  with  flat  tops  to 
allow  setting  them  in  the  brick  walls  so  as  to  be  almost  entirely  sur- 
rounded by  fire  space.  Tops  were  provided  for  these  stills  to  lead 
the  vapors  to  a  condenser  of  lead. 

Cast-iron  stills  are  built  in  various  shapes.*  In  some  types  pro- 
vision is  made  for  cascading  the  acid  through  several  shallow  stills, 
each  being  provided  with  partitions  to  force  the  acid  to  travel  in 
zigzag  manner  and  thereby  expose  it  to  the  heat  more  efficiently. 

The  greatest  cause  for  deterioration  of  the  still  is  by  the  formation 
of  a  "  scale"  or  deposit  of  ferric  sulphate  on  the  bottom.  This  scale 
not  only  decreases  the  efficiency  of  the  still,  but  causes  local  over- 
heating of  the  iron  beneath  the  "  scale  "  and  subsequent  burning  or 
cracking.  Thus,  provision  must  be  made  for  cleaning  the  stills 
either  through  a  "mud  drum"  in  the  bottom  or  by  access  to  the 
still  from  above. 


•  Lunge,  George,  Sulphuric  add  and  alkali,  vol.  1,  1913,  pt.  3,  pp.  1158-1179. 
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More  fuel  is  required  for  the  concentration  of  acid  in  cast  iron 
than  in  platinum.  As  against  a  coal  consumption  of  approximately 
20  per  cent  in  platinum  stills,  the  consumption  of  coal  in  concen- 
trating acid  from  60  to  66®  B.  in  cast-iron  pans  is  about  30  per  cent. 

Kessler's  still,  described  by  Lunge  "  and  by  Rogers,^  in  which  con- 
centraticMi  was  effected  by  the  heat  from  a  coke  fire  or  producer  gas, 
was  tried  in  this  coimtry  about  1900,  but  its  use  has  not  been  general. 
From  the  Kessler  still  has  been  developed  the  modern  tower  con- 
centrator which  is  described  on  subsequent  pages  (pp.  139). 

With  the  advent  of  successful  modem  tower  concentrators  the 
use  of  the  cast-iron  stills  has  become  less  and  less  important. 

CONTINUOUS    CASCADE  CONCENTRATORS* 

The  continuous  cascade  concentrator  was  originated  in  England, 
and  at  first  consisted  of  four  or  five  glass  retorts  arranged  in  cas- 
cade over  a  coal  or  a  gas  fired  furnace.  Porcelain  dishes  set  in  an 
acid-proof  brick  chamber  were  later  substituted  for  glass  retorts. 
One  of  the  most  serious  drawbacks  to  this  system,  whether  using 
glass  or  porcelain,  was  the  heavy  breakage  of  the  pans  and  the  dif- 
ficulty of  getting  high  fuel  efficiency;  hence  the  system  was  not 
generally  adopted. 

With  the  development  of  vitreosil  (fused  silica)  in  1906,  there 
was  a  more  general  adoption  of  the  use  of  cascade  systems,  and 
several  were  installed  in  this  country.  The  largest  is  at  the  plant  of 
the  Davison  Chemical  Co.,  at  Baltimore,  Md. 

An  elevation  of  a  concentrating  plant  with  the  cascade  system'^  is 
given  in  figure  14. 

The  upper  pans  are  24  inches  by  12  inches,  and  the  dishes  are  12^ 
inches  in  diameter.  In  a  unit  to  produce  10  tons  of  66°  B.  acid  per 
24  hours  from  50°  B.  acid,  there  would  be  60  preheating  pans  and  100 
dishes,  the  pans  arranged  in  six  rows  of  ten  pans  each,  and  the  dishes 
in  four  rows  of  25  dishes  each.  All  the  pans  and  dishes,  except  the 
last  three  dishes  in  each  row  at  the  lower  end  of  the  system,  are 
supported  in  open  seats  and  are  directly  exposed  to  the  fire  gases. 
The  last  three  dishes  have  closed  seats  in  order  to  provide  protec- 
tion to  the  seating  from  the  boiling  and  spurting  of  the  acid  in  the 
dishes.  Natural-draft  furnaces  burning  soft  coal  are  in  general  use, 
the  fuel  consumption  being  about  17  per  cent,  based  on  the  weight  of 
the  finished  product.  Breakage  of  the  dishes  amounts  to  about  5 
per  cent,  and  of  the  pans  to  about  1  per  cent  per  annum.    Vitreosil 

«  Lunge,  George,  Sulphuric  acid  and  alkali,  vol.  1,  pt.  3,  1913,  pp.  1142-1149. 

^  Rogers,  Allen,  and  Aubert,  A.  B.,  InduRtrial  chemistry,  2d  edition,  1915,  Chap.  I,  Gen- 
eral process  and  materials,  pp.  1-31. 

<*  Marshall,  A.  E.,  f^ised  silica  dishes  for  the  concentration  of  sulphuric  acid :  Met.  and 
Chem.  Eng.,  vol.  13,  Mar.,  1915,  pp.  186-137. 
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has  a  very  low  coefficient  of  expansion,  about  one-sixth  of  that  of 
porcelain.  Thus  vitreosil  dishes  do  not  break  through  temperature 
changes,  no  matter  how  severe.  This  resistance  to  temperature 
changes  permits  the  vitreosil  dishes  to  be  directly  exposed  to  the 
fire  gases  in  open  seatings,  thus  permitting  higher  fuel  economy  than 
when  the  dishes  must  be  protected  from  the  direct  flame  by  slabs 
or  other  means. 

With  this  type  of  concentrator  the  loss  of  acid  fume  or  mist  is  rela- 
tively verj'  high  unless  apparatus  for  the  recovery  of  the  fume  are 
installed.  Coke  towers  have  usually  been  installed  for  the  purpose 
until  the  advent  of  electrical  precipitation.  These  are  described 
later. 

The  cost  of  concentrating  with  this  type  of  concentrator  in  a  10-ton 
unit  is  about  as  follows  per  ton  of  66°  B.  acid  from  60°  B.  acid : 

Coal,  17  per  cent,  at  $5  per  ton $0. 85 

Labor 1.25 

General  expense  and  repair 1.00 

Losses,  4  per  cent  of  acid,  assuming  60**  B.  acld=$8  per  ton_      .  80 

Total,  per  ton  of  66*  B.  acid 3.  40 

Cascade  systems  may  be  made  having  pans  made  of  alloys  of  iron, 
such  as  duriron,  tantiron,  and  corrosiron.  These  pans  may  be  open 
and  provided  with  lips  for  the  acid  to  cascade  from  each  basin  to 
the  lower  one  ahead  and  becoming  more 'and  more  concentrated  in 
each  basin.  These  can  be  placed  in  a  flue  with  acid  brick  setting 
and  heated  from  below  as  in  the  operation  of  vitreosil  pans. 

CHEMICO  CONCENTRATOR  OF  THE  CHEMICAL  CONSTRUCTION  CO. 

The  principal  apparatus  of  the  chemico  concentrator  (see  fig.  15), 
consists  of  a  combustion  chamber,  a  concentrating  flue,  concen- 
trating tower,  filter  and  scrubbing  tower,  all  of  which  are  constructed 
of  acid-proof  masonry,  well  braced  with  steel  framing,  and  supported 
on  concrete  or  brick  foundations  at  a  suitable  height  above  the 
ground  level.  On  top  of  the  concrete  foundations  masonry-lined 
lead  pans  are  used,  on  which  are  built  the  masonry  walls.  The  con- 
centrating tower  is  packed  with  checkered  brick,  quartz,  or  other 
suitable  packing  and  the  filter  tower  is  packed  with  3-inch  special 
rings. 

Fuel  oil,  natural  gas,  or  producer  gas  is  used  to  generate  the  hot 
gases  for  evaporation.  These  gases  pass  from  the  combustion  cham- 
ber through  the  concentrating  flue  and  then  up  through  the  concentrat- 
ing tower,  where  they  come  in  contact  with  the  weak  descending  acid 
which  is  thus  preheated  and  partly  concentrated.  From  the  top 
of  this  tower  the  gases  are  drawn  at  a  temperature  of  about  220°  F. 
and  are  led  through  a  lead  or  stoneware  flue  to  the  top  of  the  filter 
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and  scrubbing  towers.  An  exhaust  fan  placed  at  the  base  of  the 
scrubbing  tower  draws  the  gases  through  this  tower  and  discharges 
them  into  the  atmosphere. 

In  flowing  through  the  concentrating  flue  the  gases  pass  over  % 
pool  of  acid  which  is  violently  agitated  by  forcing  compressed  air 
throuprh  it  from  perforations  in  a  pipe  running  submerged  in  the 
acid  and  lenj!;thwise  of  the  flue.  Thus  a  large  area  of  acid  is  ex- 
posed to  the  direct  action  of  the  hot  combustion  gases. 

In  passing  up  through  the  concentrating  tower  the  gases  come 
into  contact  with  a  countercurrent  of  weak  acid.     The  tower  is 


fiocu  IS. — Cbemlco  coDc^otlitoT,  aide  elevation:  a,  Acid  regulator;  b,  blow  box;  c, 
dlatrlLutiUK  tauli ;  il,  acid  diitrlbutor  ;  (,  exit  for  alesm  and  combuaUoa  gasra  ;  f,  tcrub- 
Hnji  tower;  a.  Alter  tower;  li,  rib  flue;  1,  con  cent  rating  tower;  i,  eihaUBt  tan:  t, 
conceDtrating  flae ;  I,  baraer ;  m,  oil  and  gaa  bnnier ;  n,  wash  ont  aod  add  OTcrflov; 
0,  intenuedlale  and  Btorase  tank ;  p,  add  coolers ;  q,  acid  overflow. 

packed  to  allow  a  large  contact  surface  for  the  gag  and  the  acid,  and 
the  first  portion  of  the  concentration  takes  place  in  this  tower.  The 
flow  of  weak  acid  to  the  concentrator  from  an  overhead  tank  is  regu- 
lated to  suit  the  conditions  and  results  desired.  The  acid  flows  from 
the  distributing  pan  to  air-sealed  lutes,  which  are  equally  distributed 
over  the  tower  top  and  distribute  the  acid  uniformly  over  the  upper 
surface  of  the  packing. 

In  the  filter  and  scrubbing  towers  the  acid  mist  carried  over  by 
the  waste  gases  from  the  concentrating  tower  is  to  a  large  extent  re- 
covered, though  not  entirely  so.  The  loss  may  be  2  to  4  per  cent  of 
the  total  acid. 


EQI7IPMEXT  AND  METHODS  USED  IN  MANUFACTURE.  189 

The  hoi  coucentnuted  acid  from  the  concentrating  flue  is  drawn 
off  iato  lead  coolers.  All  iron  salts  deposit  in  the  floe  and  in  no 
way  interfere  with  the  efficiency  of  the  concentration,  the  iron  salts 
being  removed  through  suitable  openings  without  shutting  down  the 
concentrator. 

The  chemico  concentrator  requires  about  13  to  14  gallons  of  crude 
oil  to  concentrate  1  ton  of  66^  B.  acid  from  50^  acid.  As  the  gases 
are  discharged  at  200°  F.  or  less  and  the  radiation  loss  is  relatively 
small,  the  heat  is  fairly  well  utilized.  These  concentrators  have  been 
built  in  sizes  having  capacities  of  15  to  125  tcms  of  66°  acid  per  24 
hours. 

KAIAPEBKT  CONCENTRATHSTG  TOWERS. 

Tbd  origiBal  Kalbperry  tower  was  first  erected  and  put  into  itera- 
tion about  1906  and  has  been  in  continuous  service  ever  since.  The 
towers  are  now  built  in  vmrions  siaes  and  capacities  by  the  Kalbperry 
Corporation  of  New  York  City.  The  Standard  tower  is  5  feet  square 
by  39  feet  high  ovear  all,  with  an  actual  ooneentiation  height  of 
about  25  feet.  The  standard  tower  has  a  capacity  of  1  ton  of  acid 
per  hour  (60°  to  66°  B.).  A  typical  airangexnent  is  shown  in  fig- 
ure 16. 

Liquid  or  gaseous  fuel  is  burned  in  the  furnace,  i,  the  gases  of 
combustion  passing  through  the  flues  la  and  fe,  into  and  up  through 
the  tower  )?,  and  to  the  scrubber  3. 

The  acid  to  be  concentrated  is  delivered  to  the  supply  tank  8a  and 
thence  fed  into  the  top  of  the  tower  by  the  automatic  feeding  ap- 
paratus ^6,  2Cj  whence  it  flows  down  over  the  packing  in  the  tower 
against  the  rising  hot  gases,  the  concentrated  acid  flowing  from 
the  tower  through  the  exit  S  and  the  coolers  6  and  7  into  tank  9. 

The  acid  fumes  driven  off  in  the  tower  and  air  pass  through  the 
scrubbers  5,  thence  througli  the  suction  fan  11^  and  thence  through 
the  auxiliary  scrubber  4y  before  b^ng  exhausted  to  the  atmosphere 
at  ic. 

A  so-called  "5-foot"  tower  has  a  capacity  for  producing,  when 
concentrating  sulphuric  acid  from  60°  B.  to  66°  B^  about.  1  ton  of 
66°  acid  per  hour. 

The  fuel  consumption  will  be  about  10.5  to  12  gallons  of  19,000 
B.  t  u.  fuel  oil  per  ton  of  66°  acid,  concentrating  from  60°  B.  to  66° 
B.  In  addition  to  the  concenU'ated  acid  produced,  about  10  per  cent 
of  the  sulphuric  acid  charged  is  recovered  as  weak  or  scrubber  acid  of 
a  strength  of  about  40^  to  46°  B.,  and  there  is  a  loss  to  the  atmos- 
phere of  about  2  per  cent. 

One  man  can  easily  handle  a  battery  of  four  towers. 

Towers  may  be  built  of  as  large  a  capacity  as  is  commercially 
desirable — ^they  have  been  built  with  a  minimum  capacity  of  less 
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than  2  tons  per  daj — and  concentration  may  be  made  from  cham* 
ber  strength  up  to  S6.5  or  97  per  cent,  the  limit  of  concentration 
attainable  for  sulphuric  acid. 

BEOGI^MD   CONCENTRATOR. 

Tlie  Skogland  concentrator  is  built  by  the  Pratt  Engineering  Co., 
of  Atlanta  and  New  York.    The  greater  part  of  the  evaporation  m 


Finttsi:  la. — Kalbperry  concputralor.  I,  la,  Ic,  Farnacp  and  Oue:  lb,  Ic,  Id,  air  and  oil 
piping ;  t,  coDcenlratlDK  tower ;  to,  ID,  tc,  tf,  add  aupfdj  tank,  atphoD,  and  tower  teed ; 
td,  ouUpI  gaacB  from  tower ;  s,  la,  3b,  ic,  BCTubbcr  and  gas  On™ ;  id,  tc,  Bcrnbber  add 
piping  and  tank  1  4,  to,  ib,  ic,  (d,  aDZIIUr;  scmblier  ond  piping;  5.  outlet  for  eoncdi- 
traled   add:  t,  t,  add  coolers;  8,  9,  concrDtrated-acId   tank;   K>,  Ma,  montejoa;   il. 


this  concentrator  is  brought  about  by  the  spraying  of  the  acid  in  a 
chamber  through  which  the  hot  combustion  gases  are  passing.  The 
fuel  consumption  of  the  Skogland  concentrator  averages  around  12 
gallons  of  oil  per  ton  of  66"  B.  acid  concentrated  from  50°  B.  acid. 


ELECTRICAL  CONCENTHATOR. 


An  electrical  concentrator  has  been  installed  by  the  Chemical  Con- 
struction Co.  at  Mount  Holly,  N.  C,  and  has  been  operated  inter- 
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mittently  for  several  months  with  good  results.  During  1918  a  1-ton 
capacity  unit  was  installed  at  a  chemical  plant  at  St,  Albans,  W.  Va. 
This  concentrator  is  designed  for  small  capacities  where  electrical 
current  is  available  and  comparatively  cheap.  It  consists  of  a  small 
bath  space  built  of  acid-proof  masonry  in  which  are  placed  two  elec- 
trodes of  acid-proof  iron  spaced  about  2  or  3  feet  apart,  the  elec- 
trodes being  adjustable.  The  bath  of  acid  is  also  so  arranged  that  the 
level  may  be  lowered  or  raised.  There  is  a  dam  of  acid-proof 
masonry  between  the  electrodes.  The  weak  acid  is  fed  in  at  one  end 
of  the  furnace  near  the  electrode  and  flows  over  the  dam  to  an  outlet 
at  the  other  end.  The  electric  current  between  the  electrodes  passes 
through  the  thin  layer  of  acid  flowing  over  the  dam  and  heats  this 
thin  layer  to  the  point  where  the  water  is  evaporated  at  a  rapid  rate. 

USE    OF    EIiECTBICAL   PBECIPITATION   PBOCESS   FOB   BBCOVEBY 

OF  ACID  MIST  OB  FUME. 

With  most  types  o*f  acid  concentrators,  Kalbperry  towers,  Skog- 
land  evaporators,  or  cascade  systems  there  is  always  a  considerable 
amount  of  acid  mist  or  fume  produced  which  is  carried  out  by  the 
furnace  gases.  This  mist  is  difficult  to  catch  completely  in  coke  or 
other  types  of  towers  unless  passed  through  weak  acid  or  water  in  a 
scrubbing  tower,  when  the  resulting  acid  is  so  dilute  that  it  is  of 
little  value.  However,  the  discharge  of  acid  mist  into  the  atmos- 
phere often  leads  to  more  or  less  serious  compl&ints  by  people  living 
adjacent  to  the  plants  and  sometimes  to  litigation,  resulting  in  the 
complainants  procuring  an  injunction  decree  from  the  courts  pre- 
venting further  discharge  of  fumes. 

The  most  efficient  method  of  recovering  the  acid  mist  has  been  by 
electrical  precipitation.  The  principle  and  mechanics  of  the  process 
have  been  discussed  under  the  subject  of  the  recovery  of  dust  and 
fume  and  will  not  be  repeated  here. 

The  precipators  used  for  recovering  acid  mist  are  invariably  of 
the  pipe  type  and  the  material  used  is,  of  course,  acid  proof.  Lead 
is  nearly  always  used  for  the  top  and  bottom  headers,  while  the  col- 
lecting electrode  may  be  of  lead  or  tile. 

Plate  IV,  B  (p.  67)  shows  an  electrical  precipitator  erected  for 
removing  the  acid  mist  from  3,000  cubic  feet  of  gas  per  minute  at 
135°  F.,  coming  from  three  sulphuric-acid  concentrators  producing  a 
total  of  50  tons  of  66°  B.  acid  per  24  hours.  Plate  XII,  A,  shows  an 
electrical  precipitator  with  the  current  on,  and  Plate  XII^  B,  with 
the  current  off.  Plate  XIII  shows  a  large  installation  at  a  chemical 
plant  in  Tennessee. 

One  of  the  largest  precipitation  installations  now  in  service  for 
the  removal  of  acid  mist  arising  from  sulphuric  acid  c(mcentrators  is 
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one  where  the  waste  gases  from  22  concentrators  of  the  cascade  type^ 
each  having  a  rated  capacity  of  10  tons  of  66°B,  acid  per  24  hours, 
may  be  treated.  The  volume  of  gas  cleared  averages  30,000  cubic  feet 
per  minute  at  180°  F.  and  there  is  collected  about  25  tons  of  40°  B. 
acid  per  day.  The  precipitator  comprises  four  units,  each  having  12 
collecting  electrode  pipes  12  inches  in  diameter  by  15  feet  in  height. 
One  &et.  of  electrical  equipment  of  the  usual  type  furnishes  the  power 
required  by  the  installation. 

In  the  following  table  there  are  listed  the  electrical  precipitator 
installations  that  have  he&i  erected  and  satisfactorily  operated  for 
removing  sulphuric  acid  mists  from  gases  from  concentrators.  This 
table  includes  data  on  the  number  and  type  of  towers  with  their 
combined  capacities  and  feed,  the  recoveries  and  concentration  of 
the  recovered  acid,  and  essential  data  on  the  size  and  operating  con- 
ditions of  the  precipitators. 
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Power  (200  wnlls  per  pipe.  300  days,  ot  2  cents  per  kw.-honr).  $460 

TjilMtr.  2  liours  per  diiy  at  50  oents  jter  hour S300 

llejialrK    («stliuuted) «200 

With  the  exception  of  installations  J  and  K,  all  precipitators  were 
instiillcd  after  the  usual  coke  scrubbing  towers  and  for  the  primary 
purpose  of  eliminating  a  nuisance.  InstAllation  J  was  made  without 
coke  Rcnibbers,  but  there  was  included  in  the  system  a  cooling  cral 
of  12-inch  lead  pipe,  with  return  bends  exposed  to  the  air,  luiving 
a  total  length  of  125  feet. 

When  scrubbers  are  omitted  Ute  addititm  of  such  s  cooling  coil  is 
advisable,  because  the  precipitator  efficiency  is  vastly  improved  wheB 
the  gases  are  not  hotter  than  200  to  210"  F.  at  the  time  of  traatment 

The  efficiencies  of  these  installata«Mi8  have  been  consistently  high. 
Continuous  operatiMi  with  clearanoes  of  98  to  100  per  cent  have  been 
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maintained.  Where  scrubbers  have  been  omitted,  tests  have  shown 
over-all  concentrator  ^Iciencies  of  96  per  cent,  based  on  the  amount 
of  acid  passed  through  the  tower,  the  amount  of  concentrated  acid 
produced,  and  the  amount  recovered  in  the  precipitator  reduced  to 
the  basis  of  100  per  cent  sulphuric  acid. 

▲CID-PBOOF  MASONBY. 

In  the  preceding  pages  considerable  mention  has  been  given  to  the 
use  of  acid-proof  masonry  in  the  constmctioii  of  Glover,  Gay-Lussac, 
various  types  of  intermediate  towers,  and  various  concentrating 
towers.  Most  acid-plant  constructors  are  now  prepared  to  erect  such 
towers  with  acid-proof  brick  or  tile,  and  the  success  of  this  construc- 
tion for  these  towers  seems  assured.  However,  the  construction  re- 
quires careful  design,  the  use  of  superior  and  proper  grades  of  ma- 
terial, and  the  proper  treatm^it  or  curing  of  ihd  cement  used.  Cer- 
tain types  of  cement  have  receaitly  come  onto  the  mark^  under 
various  trade  names,  such,  for  example,  as  ^^  acid-proof  cement," 
recommended  and  used  by  the  Chemical  Construction  Co.,  and 
"  duro  "  cement,  used  by  the  Process  Engineering  Co.  In  using  these 
cements  sodium  silicate  is  used  as  a  binder. 

One  of  the  chief  objections  to  this  type  of  construction  has  been 
the  liability  of  the  tower  walls  to  crack  and  develop  leaks  when  the 
towers  are  subjected  to  any  considerable  differences  in  temperature. 

(hie  of  the  most  recent  designs  of  towers,  etc.,  for  hot  gases  and 
acids  is  that  controlled  by  the  Kalbperry  corporation. 

fieferring  to  figures  17  and  18,  it  may  be  noted  that  the  construc- 
tion comprises  an  inner  inclosure  for  the  liquids  and  gases,  composed 
of  several  relatively  movable  wall  sections  so  that  expansion  and 
contraction  can  take  place  with  minimum  of  cracking  of  these  walls; 
that  the  inner  inclosure  is  surrounded  with  an  outer  inclosure  con- 
sisting of  a  single  wall ;  and  that  these  two  walls  are  separated  by 
an  air  space  closed  at  the  top,  open  for  the  passage  of  li<5piids  to  the 
interior  of  the  structure  at  the  bottom,  but  sealed  at  the  bottom 
against  passage  of  gases,  thus  making  the  air  space  dead. 

The  inner  walls  are  supported  by  means  of  special  brick  which 
may  be  laid  in  either  the  outer  or  the  inner  wall;  preferably  in  the 
outer,  as  the  rounded  projections  then  present  only  a  line  contact 
with  the  inner  wall,  and  offer  the  least  path  for  any  liquid  escaping 
through  the  inner  wall  to  flow  over  to  the  outer  wall. 

It  will  be  seen  that  this  construction  permits  movement  of  the 
inner  walls  with  comparative  freedom  frwn  strain,  as  they  are  free 
to  move  in  one  direction,  and  that  ibid  tendency  of  the  walls  to  crack 
is  reduced  to  a  minimumu 
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In  the  installation  shown  in  the  illustrations  tlie  inner  and  outer 
walls  are  joined  by  completing  the  masonry  into  a  common  wall, 
though  this  construction  need  not  necessarily  be  followed,  and  tbe 
space  at  the  top  may  be  closed  by  some  other  form  of  cover  connect- 
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ing  the  two  walls  and  yet  providing  for  less  rigid  construction,  if 
desirable.  However,  the  rise  of  temperature  at  this  point  is  very 
little  above  the  normal ;  therefore  the  expansion  is  almost  negligible. 
It  is  true  that  a  small  amount  of  liquid  passes  out  through  tlie 
open  joints  at  the  junction  of  the  inner  wi^ls,  together  with  that 
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which  finds  its  way  through  the  inevitable  cracks  formed  in  the 
inner  walls.    The  proportion  of  the  total  liquid  content  that  comes 
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ill  contact  with  the  interior  surface  of  the  inner  wall  is,  however, 
very  email,  and  of  that  proportion  only  a  small  percentage  will  find 
its  wa;  through  into  the  space  between  the  inner  and  outer  walls,  so 
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that  the  total  amount  reaching  that  space  and  flowing  downward  be- 
tween the  waUs  is  negligible. 

On  account  of  the  dead-air  space  between  the  walls,  the  outer 
walls  are  maintained  at  a  comparatively  low  temperature,  with  the 
result  that  there  is  little  or  no  expansion  of  the  outer  walls.  The 
base  is  inclosed  in  a  metallic  pan  in  order  to  guard  against  the  escape 
of  liquid  througii  any  cracks  which  might  form  in  the  base. 

One  advantage  of  this  construction  is  that  it  is  built  throughout 
with  standard  brick,  requiring  a  minimum  amount  of  sheet  lead, 
with  no  steel  other  than  the  four  comer  angles  and  the  tie-rods.  The 
corner  angles  are  extended  to  carry  the  feed  tank  and  feeding  ap- 
paratus, which  is  not  shown.  The  only  part  that  is  not  standard 
stock  material  is  the  special  brick  having  a  semicircular  lug  formed 
on  the  side.  These  are  not  difficult  to  make,  requiring  only  a  simple 
die. 

ACTION  OT  SUIiPHiratlC  ACID  ON  LEAB  OB  TROS. 

ACnON  ON  LEAD. 

Up  to  a  strength  of  about  60^  B«  the  action  of  sulphuric  acid  on 
lead  is  very  slight,  even  when  heated  to  near  the  boiling  point.  If 
the  acid  is  boiled,  however,  the  lead  is  strongly  attacked.  At 
strengths  ranging  from  60"*  B.  (77.67  per  cent  HjSO^)  to  96  per 
cent  H2SO4,  the  action  is  still  only  slight  in  the  ccdd.  However,  the 
action  increases  as  the  temperature  rises,  the  lead  being  rapidly  dis- 
solved by  the  ordinary  concentrated  sulphuric  acid  at  about  250°  C. 
Monohydrate  acid  acts  quite  strongly  and  fuming  acids  energetically 
attack  the  lead  even  at  ordinary  atmospheric  temperatures.  At  ordi- 
nary temperatures  and  even  up  to  100**  C.  the  purest  lead  is  least  at- 
tacked by  the  sulphuric  acid.  Impurities,  such  as  bismuth,  antimony, 
zinc,  or  copper,  have  a  deleterious  effect,  but  for  very  high  tempera- 
tures the  addition  of  a  little  copper  (0.1  to  0.2  per  cent)  to  the  lead 
appears  to  be  of  advantage. 

ACTION  ON  ORDINABT  CAST  IROX. 

Acids  of  all  strengths  from  chamber  acid  to  100  per  c^it  H,S04 
Imve  very  little  action  on  cast  iron  at  ordinary  temperatures.  If 
boiling,  the  weaker  acids  attack  cast  iron  vigorously.  The  action 
decreases  as  the  strength  of  the  acid  increases,  until  at  98  per  cent 
HjS04  the  iron  is  scaix^ely  attacked  at  all.  Fuming  acids  below  20 
per  cent  SO3  have  a  somewhat  greater  action  than  98  to  100  per  cent 
H2SO4,  but  above  that  strength  the  action  practically  ceases. 

Cast-iron  vessels,  however,  are  not  suitable  for  the  manufacture 
of  fuming  acids,  owing  to  the  fact  that  the  free  SOj  penetrates  into 
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the  pores  of  the  metal,  producing  strains  (probably  due  to  the  forma- 
tion of  gases  in  the  pores  by  action  of  the  acid  and  carbon)  which 
causes  the  metal  to  break  suddenly  without  any  warning. 

ACTION  ON  WROUGHT  IBON. 

Acids  below  100  per  cent  H^SO^  act  more  rapidly  on  wrought  iron 
than  on  cast  iron,  especially  at  high  temperatures.  However,  in  the 
cold  the  action  is  very  slight  with  acids  above  60°  B.  (about  78  per 
cent  H2SO4).  Wrought  iron  is  somewhat  attacked  by  fuming  acids 
at  a  concentration  of  about  10  per  cent  free  SO3,  but  the  action  de- 
creases as  the  strength  of  the  acid  increases  and  at  27  per  cent  free 
SO3  it  is  negligible. 

ACTION  ON  AIXOTS  OF  IRON  AND  SILICON. 

AHoys  of  iron  and  silicon  (tantiron,  corrosiron,  duriron)  are  much 
less  attacked  by  boiling  acids  than  is  ordinary  cast  iron,  and  may  be 
used  in  concentrating  weak  acids  up  to  93  per  cent  -HgSO^.  Fuming 
acids,  however,  energetically  attack  these  alloys. 

STORAGE  TANKS. 

It  is  desirable  to  have  at  the  head  of  each  Glover  tower  or  Gay- 
Lussac  tower  at  least  several  hours'  supply  of  acid.  Tanks  at  the 
bottom  of  these  towers  should  have  at  least  a  day's  capacity,  and  the 
tanks  for  chamber  acid  may  be  of  any  capacity  necessary  for  the 
economical  operation  of  the  plant.  Plants  producing  acid  for  the 
custom  market  usually  have  ample  storage  to  allow  for  the  fluctua- 
tion in  sales  or  for  delays  in  delivery  of  cars,  etc. 

The  low-strength  acid  storage  tanks  are  generally  of  wood,  lined 
with  lead  weighing  6,  8,  or  10  pounds  per  square  foot.  Acid-proof 
chemical  brick  or  tile  may  also  be  used  for  lining  the  tanks. 

Closed  storage  tanks  for  60^  B.  acid  are  made  of  steel  or  wrought 
iron,  these  materials  being  suitable  where  no  air  can  enter,  the 
moisture  of  which  might  dilute  the  acid. 

Acid  of  66^  B.  strength  or  higher  is  generally  stored  in  riveted 
steel  tanks,  emptied  either  through  a  foot  valve  in  the  bottom  sur* 
rounded  by  a  low  upstand  to  prevent  the  drawing  of  mud,  or  the 
tank  has  draw-off  valves  at  various  levels  on  the  sides.  These  tanks 
are  usually  placed  on  structural  steel  or  on  concrete  supports  high 
enough  so  that  the  acid  will  run  out  into  cars  by  gravity.  A  blow-off 
pipe  about  2  inches  in  diameter  should  be  provided  near  the  center 
of  the  tank  and  extending  fairly  well  down  away  from  the  manhole 
plate,  so  that  the  blast  of  air  which  follows  the  blowing  of  an  "  egg" 
into  the  tank  may  find  free  access  to  the  outside  atmosphere. 
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Storage  tanks,  especially  for  low-strength  acid,  may  be  made  of 
reinforced  concrete,  the  inner  surface  of  which  is  painted  with  pitch 
and  lined  with  lead. 

In  the  foot-valve  arrangement,  a  porcelain  plug  and  seat  is  com- 
monly used.  The  seat  is  arranged  in  place  and  supported  by  a 
wooden  block,  then  molten  sulphur  is  poured  in  around  the  seat  to 
close  the  spaces  between  it  and  the  concrete.  The  plug  valves  are 
operated  either  by  screw  stem  or  by  lever.  Asbestos-seated  iron  plugs 
or  corks  are  frequently  used  where  frequent  opening  and  closing  is 
necessary. 

Sulphuric  acid  is  shipped  in  tank  cars,  tank  wagons,  drums,  and 
carboys.  Tank  cars  have  capacities  of  60,000  to  160,000  pounds. 
They  are  usually  provided  with  a  small  pump  or  well  into  which  a 
**  blow-off "  pipe  dips  to  empty  the  tank  as  com.pletely  as  possible. 
Sometimes  a  foot  valve  or  cork  is  provided  on  the  bottom  of  the  tank 
for  emptying,  but  the  better  practice  is  to  blow  the  acid  out  of  the 
tank  with  compressed  air.  The  tanks  are  usually  provided  with  a 
dome  having  a  manhole  plate,  the  blow-off  pipe  being  at  one  side  of 
the  manhole  and  the  pressure  air  pipe  at  the  other  side,  both  being 
provided  with  a  flanked  flanged  union,  with  a  cork  and  a  cap  to 
protect  the  threads. 

Drums  are  of  various  sizes,  holding  between  500  and  1,500  pounds 
of  acid.  Carboys  are  glass  bottles  of  10  to  12  gallon  capacity,  pro- 
tected from  breakage  by  a  casing  of  some  sort,  and  hold  siyaat  180 
pounds  of  66°  B.  acid. 

CONTACT  PROCESS  FOE  KANTTFACTUBE  OF  SXTLPHinEtlC  ACID. 

GENEBAIi  DISCUSSION  OF  THE  FBOCESS. 

Although  the  reaction  between  sulphur  dioxide  and  oxygen  is 
almost  imperceptibly  slow,  even  at  400°  C,  in  the  absence  of  a 
catalyst,  yet  by  the  presence  of  certain  catalysts  the  reaction  is 
brought  about  quite  rapidly.  A  catalyst  does  not  initiate  a  reaction 
or  change  the  final  equilibrium  existing  between  the  reacting  sub- 
stances ;  it  merely  affects  the  velocity  with  which  the  reaction  occurs. 

The  contact  process  for  the  manufacture  of  sulphuric  acid  is  based 
upon  the  fact  that  if  pure  gaseous  sulphur  dioxide  and  the  proper  pro- 
portion of  oxygen  are  heated  together  in  intimate  contact  with  finely 
divided  platinum,  ferric  oxide,  or  other  catalytic  material,  a  more 
or  less  complete  and  rapid  oxidation  of  SO,  to  SO,  will  take 
place,  providing  the  temperature  of  the  reaction  during  the  contact 
is  not  allowed  to  rise  to  the  point  of  dissociation  of  SO, — that  is,  to 
the  point  where  SOj  will  break  up  into  SOj  and  O.  The  SO,  vapor 
formed  by  the  reaction  can  then  be  recovered  by  cooling  and  by 
absorption  in  a  solution  of  strong  acid. 
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The  various  contact  materials,  besides  metallic  platinum,  which 
have  been  tried  as  catalysts  include  oxides  of  iron,  chromium,  tin, 
bismuth,  tungsten,  titanium,  molybdenum,  thorium,  and  vanadium. 

With  the  exception  of  ferric  oxide,  which  has  been  used  for  one 
application  of  the  contact  process  known  as  the  "  Mannheim  "  proc- 
ess, none  of  these  has  been  successfully  used.  Ferric  oxide,  moreover, 
has  not  been  as  successfully  used  as  has  platinum,  for  the  following 
reasons : 

From  numerous  carefully  observed  and  recorded  experiments  it 
has  been  determined  that  the  temperatures  which,  under  normal 
pressures,  yield  the  highest  conversion  to  SOg  with  any  practicable 
mixture  of  SOg  and  air,  range  from  425*^  to  450°  C.  Above  these 
temperatures  the  SOg  does  not  completely  form  or  that  which  is 
formed  begins  to  decompose  again  into  SO2  and  Oj.  Platinum  at 
these  temperatures  has  the  desired  catalytic  effect — ^that  is,  it  in- 
creases sufficiently  the  velocity  of  the  reaction,  SO2+O.5O2  =  SO,, 
to  produce  within  a  reasonable  time  almost  quantitative  conversion 
to  SO3.  On  the  other  hand,  iron  oxide  at  these  temperatures  does 
not  exhibit  the  same  sufficient  catalytic  action  by  way  of  increasing 
the  velocity  of  the  reaction  as  does  platinum,  and  its  use  is  not  prac- 
ticable at  these  temperatures.  Only  at  600°  C.  does  the  iron  oxide 
become  sufficiently  active  as  a  catalyst  to  permit  its  use.  However, 
at  such  temperatures  the  reaction  is  not  complete  or  the  SO,  is 
largely  broken  down  into  SOj  and  Oj  again.  In  fact,  the  maximum 
yield  obtainable,  both  from  theoretic  considerations  and  observed 
phenomena,  is  only  about  70  per  cent  SOg.  In  practice  the  yield  is 
more  neiarly  40  to  50  per  cent. 

Thus,  platinum  is  the  most  effective  contact  substance  now  in  use, 
and  the  contact-acid  industry  of  the  country  is  based  on  the  use  of 
that  material  in  one  form  or  another. 

A  mixture  of  sulphur  dioxide  and  oxygen  reacts  energetically 
when  first  brought  into  contact  with  the  heated  platinum,  but  the 
reaction  takes  place  more  and  more  slowly  as  an  increasing  percent- 
age of  SOg  is  formed,  and  the  final  conversion  of  SO2  into  SOg  is 
only  attained  by  allowing  the  reacting  gases  to  remain  in  contact 
with  each  other  in  the  presence  of  the  platinum  for  some  considerable 
time.  The  higher  the  temperature  the  more  rapidly  is  the  final  con- 
version attained,  but  as  the  back  action  (S03=S02+0)  increases 
rapidly  at  the  higher  temperatures,  the  less  favorable  is  the  final 
result  at  these  temperatures.  This  is  shown  clearly  in  figure  19, 
giving  the  equilibrium  maximum  values  for  the  conversion  of  SO, 
to  SOg  obtained  by  Bodenstein  and  Pohl,  as  stated  by  Martin.* 

.'  Martin,   Geoffrey,  Industrial  and  manufacturing  chemistry.  Part  II,   Inorganic,   Sal- 
phuric  acid  (conditions  for  technical  success,  pp.  241-242),  yol.  1,  1917,  pp.  207-266. 
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TTPES  OF  PLANTS  IN  USE. 

There  are  four  general  types  of  contact-process  acid  installatu 
in  use   in   this  country,   known,   respectively,   as   the   Mannhel 
Badische,  Grillo-Schroeder,  and  Tentelew.    In  all  of  these  pi 
many  of  the  individual  steps  in  the  manufacture  are  similar, 
frequently  the  same  apparatus  is  utilized.    The  mechanical  appl 
tion  of  the  principle  involved  varies  according  to  the  indivi< 
ideas  of  the  designer,  so  that,  as  a  whole,  the  processes  are  nu 
fess  similar  or  interchangeable.    This  applies  especially  to  the 
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FiouBB  19. — Diagram  for  coDversioii  of  SOs  to  SOs  (after  Bodeustein  and  Potal). 

three  processes  mentioned,  all  of  which  employ  platinum  as  the  sole 
material  for  obtaining  oxidation. 

The  Badische  and  Tentelew  systems  differ  from  the  Grillo- 
Schroeder  especially  in  utilizing  a^)esto6  instead  of  magnesium  sul- 
I^ate  as  the  carrier  for  the  platinum. 

The  Tentelew  system  differs  from  the  Grillo-Schroeder  and  the 
Badische  especially  in  its  heat-transferring  and  gas-preheating  ap- 
paratus. 

The  Mannheim  system  differs  essentially  from  the  other  three  in 
that  ferric  oxide  is  used  to  obtain  a  part  of  the  oxidation,  and 
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this  method  necessitates  a  double  absorption  system  and  material 
changes  in  the  design. 

Briefly,  the  four  types  of  plants  include  the  following  units : 
Badische  system  (see  PL  XIV,  A) : 

Pyrite  ore  roasters  or  sulphur  burners. 

Dust-catching  installation. 

Vertical  lead-pipe  cooling  installation. 

Oas-scrubbing  installation. 

Coke  filter. 

Gas-drying  tower. 

Blower. 

Converters. 

Vertical  tubular  heat  transfers. 

SO,  gas-cooling  system. 

Absorption  towers. 

(Meum  towers. 
Grillo-Schroeder  system  (see  PI.  XV,  A)  : 

Pj^rite  ore  roasters  or  sulphur  burners. 

Dust-catching  installation. 

Vertical  or  horizontal  lead-pipe  cooling  installation. 

Lead-coil  gas  cooling  and  scrubbing  towers. 

Asbestos,  mineral  wool,  sawdust,  or  coke  filtering  system. 

SO2  gas-drying  tower. 

Blower. 

Preheating  furnace. 

Converters,  which  may  or  may  not  be  designed  as  heat  transfers. 

SOj  gas-cooling  system. 

Absorption  towers. 

Oleum  towers. 
Tentelew  system: 

The  Tentelew  system  is  essentially  the  same  as  either  th(», 
Badische  or  Grillo-Schroeder  systems,  or  a  combination  of 
both,  except  that  its  heat  transfer  and  preheating  system  dif- 
fers radically  from  that  used  in  either  of  the  other  processes, 
as  has  been  previously  described. 
Mannheim  system  (see  PL  XV,  B) : 

Lump-ore  burners,  to  which  a  certain  proportion  of  sulphur  burn- 
ers may  be  added,  if  desired. 

A  ferric  oxide  shaft,  together  with  heat  transfer  or  forewarm- 
ing  chambers. 

Oxide  shaft  coolers  and  sludge  settlers. 

Oxide  absorption  txiwers. 

Fan. 

Acid  catchers. 

Gas  filters. 
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Preheaters  or  heat  transfers. 

Superheaters. 

Platinum  shafts. 

Final  absorption  towers. 

Oleum  towers. 
The  New  Jersey  Zinc  Co.  was  the  owner  of  the  Grillo-Schroeder 
patents,  the  main  features  of  which  expired  in  1918.    It  used  them  in 
connection  with  the  manufacture  of  acid  from  its  zinc  ores,  and  also 
issued  licenses  to  other  companies  in  the  United  States. 

The  Badische,  Tentelew,  and  Mannheim  patents  are  owned  or  con- 
trolled by  the  General  Chemical  Co.  At  one  time  objection  was 
raised  by  the  General  Chemical  Co.  as  to  the  right  of  the  New  Jersey 
Zinc  Co.  to  use  and  to  license  for  others  the  use  of  the  Grillo-Schroeder 
process,  and  suit  was  commenced.  However,  an  agreement  was 
reached  which,  while  allowing  the  New  Jersey  Zinc  Co.  and  its 
licensees  to  continue  to  operate,  gave  the  precedence  for  future 
licensing  to  the  General  Chemical  Co.  Although  many  of  the  features 
of  these  patents  have  expired,  the  General  Chemical  Co.  claims  still 
to  control  the  process  until  1923  and  issues  a  license  and  requires  the 
payment  of  royalties  for  the  installation  and  operation  of  all  contact 
plants,  including  those  operating  under  the  features  of  the  Grillo- 
Schroeder  patents. 

ESSENTIAL  CONDITIONS   IN   MANUFACTURE  OP  ACID  BY  CONTACT  PROCESS. 

The  contact  process,  as  practiced  in  this  country  for  the  manu- 
facture of  sulphuric  acid,  is  based  upon  the  two  following  essential 
facts: 

1.  When  the  sulphur  dioxide  (SO,)  gas,  mixed  with  a  suitable 
proportion  of  oxygen,  is  passed  over  heated  platinum  in  a  state  of 
very  fine  subdivision,  the  reaction  2S024-02=2S03  takes  place, 
forming  sulphur  trioxide  or  sulphuric  acid  anhydride  (SOj). 

2.  Sulphur  trioxide  is  quantitatively  absorbed  by  sulphuric  acid 
solution  of  between  97.5  and  99.5  per  cent  HjSO^  content,  resulting 
in  the  uniting  of  the  SO,  with  the  excess  water  in  the  sulphuric  acid 
solution  and  the  consequent  formation  of  sulphuric  acid  (H^SO^). 

Generally  speaking,  the  range  of  sulphur  dioxide  strength  in  the 
gases  treated  in  contact  plants  varies  from  4  to  7^  per  cent  SO,  by 
volume.  As  a  large  excess  of  oxygen  above  the  theoretical  is  nec- 
essary for  complete  oxidation  of  sulphur  dioxide  by  the  contact 
process,  when  burning  pyrite  it  is  not  safe  to  have  the  SO,  content 
of  the  gas  higher  than  7.5  per  cent,  otherwise  the  oxygen  will  be  too 
low.  Wlien  brimstone  is  burned  as  the  source  of  sulphur  dioxide, 
the  gas  will  contain  a  higher  proportion  of  oxygen  in  relation  to  its 
sulphur  dioxide  content  than  when  burning  pyrite;  therefore,  a  gas 
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of  higher  sulphur  dioxide  content  (up  to  SJ  or  even  9  per  cent)  may 
be  utilized. 

The  gases,  whether  derived  from  the  oxidation  of  pyrite  or  from 
the  burning  of  sulphur,  must  be  thoroughly  cleaned  from  all  solid  im- 
purities or  fumes  before  entering  the  catalytic  material  in  order  to 
avoid  the  contamination  of  this  material  and  consequent  loss  of  effi- 
ciency. The  gases  must  also  be  freed  from  certain  gaseous  impuri- 
ties which  have  an  inhibiting  effect  upon  the  oxidizing  power  of  the 
catalyzer.  A  certain  amount  of  sulphur  trioxide  (SOg)  will  always 
be  present  in  the  gases,  and  this  should  be  completely  removed.  The 
gases  will  be  saturated  with  sulphuric  acid  in .  proportion  to  their 
vapor  tension  at  the  temperature  at  which  they  are  being  treated, 
and  this  sulphuric  acid  should  be  removed  as  far  as  possible  by  de- 
hydrating the  gase$  with  strong  sulphuric  acid  before  they  are  per- 
mitted to  enter  the  catalytic  material.  This  latter  precaution  is  not 
especially  essential  but  is  highly  advisable  in  order  to  prevent  the  de- 
position of  sulphuric  acid  throughout  the  system  prior  to  entering  the 
absorption  towers,  as  the  condensing  of  acid  upon  a  steel  or  cast-iron 
system  results  in  continuous  and  heavy  deterioration  of  plant.  Oxida- 
tion of  the  sulphur  dioxide  to  sulphur  trioxide  with  platinum  cata- 
lyzer begins  at  a  temperature  of  about  360°  C,  but,  as  stated  pre- 
viously, in  ordinary  working  practice  it  is  customary  to  carry  this 
temperature  considerably  higher,  say  about  420°  C.  If  the  plati- 
num catalyzer  is  foul  or  '*  poisoned,"  its  activity  may  be  consid- 
erably increased  by  raising  the  temperature  of  the  gases,  and  in 
some  instances  this  has  been  done  even  to  as  high  as  550°  C.  This 
procedure  is  not  advisable,  however,  and  the  catalytic  material 
should  be  removed  and  revived  by  proper  treatment  before  its  effi- 
ciency has  become  so  impaired. 

The  oxidation  of  sulphur  dioxide  to  sulphur  trioxide  is  a  very 
exothermic  reaction,  and  as  this  reaction  is  also  reversible  at  high 
temperatures  care  must  be  taken  that  in  the  so-called  converter  itself 
the  temperature  is  not  allowed  to  rise  too  high  (preferably  never 
above  550°  C.)  in  order  that  the  oxidation  may  be  maintained  at  its 

highest  efficiency. 

The  gases,  containing  sulphur  trioxide,  after  leaving  the  converter, 
should  be  cooled  before  entering  the  absorption  installation,  prefer- 
ably to  a  temperature  of  50°  or  60°  C.  or  lower.  The  sulphuric  acid 
used  for  absorption  is  heated  both  by  the  sensible  heat  of  the  gases 
passing  through  it  and  also  by  the  heat  of  formation  of  the  sulphuric 
acid  formed  by  the  uniting  of  the  sulphur  trioxide  with  the  water  in 
the  acid  solution.  This  acid  must  be  continually  cooled  and  prefer- 
ably held  down  to  a  temperature  of  40®  C.  or  50°  C,  as  sulphur  tri- 
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oxide  is  not  readily  or  completely  absorbed  in  sulphuric  acid  solutioQ 
when  the  temperature  rises  too  high. 

The  strength  of  the  abaoii>ing  acid  must  be  very  carefully  nuin- 
tained  and  should  never  vary  more  than  1  per  cent  either  way  from 
a  content  of  98.5  per  cent  H2SO4. 

If  oleum  (fuming  sulphuric  acid)  is  to  be  manufactured,  this  is 
accomplished  by  passing  the  cool  gases  containing  SO3  through 
strong  sulphuric  acid  until  the  acid,  through  absorption  and  solution 
of  SO,,  has  reached  the  desired  strength.  This  soluti(xi  of  sulphur 
trioxide  in  sulphuric  acid  to  produce  oleum  also  generates  heat,  and 
suitable  cooling  apparatus  must  be  installed  and  operated  in  order 
to  attain  oleum  of  desired  strength. 

GOOLnra  the  so«  gasss. 

The  precipitation  of  the  heavier  dust  and  fume  is  fully  discussed 
elsewhere  in  this  bulletin  under  a  separate  heading,  and  will  not  be 
considered  further  at  this  point.  The  gases,  containing  a  relatively 
small  proportion  of  impurities,  should  be  drawn  from  the  dust 
and  fume  catching  installation  at  a  temperature  in  the  neighborhood 
of  280*^  C.  and  then  go  into  a  lead  cooling  system.  The  first  part  of 
this  lead  cooling  system  generally  consists  of  large  and  heavy-walled 
pipes,  banded  at  frequent  intervals  on  the  outside  with  steel  bands, 
which  in  turn  are  covered  with  thin  sheet  lead  seiJurely  burned  to  the 
main  lead  pipe.  This  banding  is  necessary  to  prevent  collapse  of  the 
large  lead  pipes,  which  are  under  a  partial  vacuum  caused  by  the 
suction  of  the  blower  further  along  in  the  sy^m.    The  lead  pipes 

are  water  cooled  and  the  ^eet-lead  covering  of  the  bands  is  neces- 
sary not  only  to  hold  the  lead  pipes  against  the  bands  and  maintain 
their  form,  but  also  to  keep  the  cooling  water  away  from  the  bands 
themselves,  as,  especially  if  impure  or  salt  water  be  used  for  cooling, 
an  electrolytic  action  is  set  up  between  the  steel  and  the  lead,  and  the 
steel  band  is  rapidly  eaten  away  and  beccHnes  useless.  The  lead  pipes 
are  usually  12  to  20  inches  in  internal  diameter  and  a  number  of 
them  ai*e  installed  in  parallel,  the  number  and  size  depending  upon 
the  amount  of  gas  to  be  handled,  its  temperature,  and  the  individual 
ideas  of  the  designer. 

In  some  plants  the  lead  pipes  ai*e  installed  horizontally,  and  in 
an  installation  of  this  type  (see  PI.  XIV,  i?,  p.  150)  to  handle  a  large 
amount  of  gases,  the  pipes  are  usually  made  of  large  diameter  and 
very  long  in  order  to  obtain  the  cooling  service  required  with  a 
minimum  installation  cost.  These  pipes  may  be  either  submerged 
in  water  boxes  or  sprayed.  There  are  several  disadvantages  con- 
nected with  this  form  of  installation,  because  a  considerable  amount 
of  very  fine  flue  dust,  fume,  together  with  sulphuric  acid,  is  pre- 
cipitated in  the  pipes.    The  sulphuric  acid  may  be  removed  by  means 
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of  "  boots  "  installed  at  frequent  intervals  along  the  bottom  of  the 
pipes,  but  enough  does  not  condense  to  wosli  out  the  precipitated 
dust  and  fume.  Consequently  large  cleaning  holes  have  to  be  in- 
stalled in  the  tops  of  the  pipes,  and  the  covei's  of  these  holes  have 
to  be  removed  and  the  pipes  thoroughly  flushed  out  with  water  at 
frequent  intervals. 

A  more  efficient  and  less  troublesome  type  of  installation  is 
parallel  sets  of  vertical  banded  lead  pipes,  usually  about  12  inches  in 
diameter,  running  from  a  common  header  above  to  a  header 
below.  Several  such  sets  are  constructed  side  by  ade  with  ihe 
lieaders  of  each  set  connected  alternately  at  the  top  and  bottom 
^vith  the  headers  of  the  next  set    The  gases  usually  enter  the  top 
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header,  pass  down  through  the  lead  pipes  in  parallel  into  the 
lower  header,  pass  from  that  header  into  the  lower  header  of  the 
next  following  set,  thence  up  through  the  lead  pipes  of  the  second 
set  into  its  top  header  and  from  there  into  the  top  header  of  the 
third  set,  etc  The  vertical  pipes  are  sprayed  with  water  and  the 
botttHu  headers  of  each  set  are  provided  with  overflow  "  boots "  of 
large  size  to  permit  draining  off  the  condensed  acid  and  also  to  per- 
mit opening  one  end  and  quickly  and  thoroughly  flushing  out  the 
accumulation  of  dust  or  fume  from  time  to  time.  The  size  of  the 
vertical  lead  pipes  is  diminished  in  each  succeeding  set,  as  the  gas 
volume  diminishes  due  to  the  lowering  of  the  gas  temperature,  but 
the  number  of  pipes  in  each  parallel  set  is  usually  the  same.    This 
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type  of  installation  (fig.  20)  is  decidedly  more  expensive  to  erect 
than  the  horizontal  type,  but  is  much  more  efficient  and  less  costly 
and  troublesome  in  operation. 

Great  care  must  be  taken  in  building  the  connection  between  the 
dust  chamber  and  the  lead  system,  as  the  temperature  of  the  gases 
must  be  maintained  at  about  280°  C.  to  avoid  condensation  of  acid 
in  the  brick,  concrete,  or  steel  dust  chamber.  At  times  the  gas  tem- 
perature may  rise  considerably  higher  than  this,  bringing  it  to  a 
point  perilously  close  to  the  melting  point  of  lead.  An  expensive 
but  very  good  type  of  connection  is  lead-covered  terra-cotta  pipe,  the 
terra  cotta  not  being  acted  upon  by  any  condensing  acid  or  by  the 
heat  and  serving  to  keep  the  heat  to  a  large  extent  away  from  the 
lead  covering.  This  type  of  connection  may  be  installed  as  far  as 
that  point  where  the  construction  permits  continuous  water  spray- 
ing of  the  lead,  when  all  danger  from  overheating  passes.  Special 
care  should  be  taken  in  the  design  of  this  part  of  the  plant,  in  order 
to  avoid  continuous  operating  troubles  and  plant  repairs. 

The  sulphuric  acid  condensed  in  these  coolers  is  usually  very 
weak  and  is  either  run  to  waste  or  more  preferably  run  through  a 
duplicate  settling  system,  the  dust  and  dirt  allowed  to  settle  out, 
and  the  clear  acid  above  drawn  off  into  a  "  blow  case  ^  and  used  in 
the  absorption  towers. 

SCBT7BBING  THE  SO.  OASES. 

The  gases  leaving  the  lead-pipe  cooling  system  are  usually  at  a 
temperature  of  between  40°  and  70°  C.  In  addition  to  sulphur  di- 
oxide, oxygen,  and  nitrogen,  these  gases  are  liable  to  contain  some 
residual  dust,  lead  or  zinc  fume,  arsenic,  selenium,  or  sulphuric-acid 
vapors,  and  chlorine,  arsine,  or  silicon  tetra  fluoride,  and  possibly 
even  other  impurities.  All  of  these  impurities  must  be  removed  if 
a  plant  is  to  operate  without  interruptions  and  at  high  efficiency. 
Practically  all  of  these  impurities  may  be  removed  by  an  extremely 
thorough  scrubbing  with  sulphuric-acid  solution  of  fairly  low 
strength.  Many  of  the  impurities,  such  as  the  dust,  various  fumes, 
and  some  of  the  deleterious  gases,  may  be  removed  by  scrubbing 
with  nearly  any  strength  of  acid,  but  chlorine,  which  is  one  of  the 
most  common  and  subtle  contact  poisons,  is  not  wholly  removed  by 
scrubbing  with  strong  acid,  hence  it  is  advisable  to  scrub  with  an 
acid  of  less  than  30°  B.  Scrubbing  with  such  a  weak  acid  has  the 
disadvantage,  however,  of  leaving  in  the  gases  a  considerable  amount 
of  water  vapor,  which  later  on  is  precipitated  as  sulphuric  acid  and 
causes  serious  trouble.  For  this  reason,  especially,  it  is  advisable  to 
constantly  test  the  scrubbed  gases  for  chlorine  content  and  to  scrub 
with  as  strong  an  acid  solution  as  practicable,  at  the  same  time 
removing  all  of  the  chlorine. 


EQUIPMENT  AND  METHODS  USED  IN   MANUFACTURE. 


157 


Many  methods  of  scrubbing  have  been  tried,  such  as  spray  towera, 
vapor  towers,  perforated  plate  towere,  lead-coil  cooling  and  scrub- 
bing towers,  and  bubblers  or  washing  towers,  but  of  all  these  various 
tjTJes    only    the    last    two 
have     proved     completely 
satisfactory  and  effective. 


SECTION^tA  _^]-^|gL-=-_si 


LEAD-COIL   COOLINO   AND 
SCRUBBING  TOWER. 

There  are  several  modifi- 
cations of  the  lead-coil  cool- 
ing and  scrubbing  system, 
all  fairly  effective.  One  of 
the  best  designs  (see  fig. 
21)  comprises  an  annular 
space  between  an  outer  and 
inner  vertical  lead  shell, 
this  space  being  filled  with 
spirals  of  lead  pipe  with 
very  little  clearance  be- 
tween the  pipes — not  more 
than  one-fourth  to  three- 
eighths  inch.  Each  spiral 
is  staggered  in  relation  to 
the  spiral  just  under  it,  so 
that  the  center  of  the  pipes 
in  one  spiral  is  always  just 
over  the  center  of  the  orifice 
between  the  pipes  in  the 
spiral  below.  Fifteen  to 
30  of  these  spirals,  as  neces- 
iity  may  demand,  are  super- 
imposed one  over  the  other 
in  the  space  between  the 
outer  and  inner  lead  shell 
mentioned.  One  end  of 
each  spiral  is  burned  into 
the  wall  of  the  inner  shell, 
which  serves  for  a  reser- 
voir for  water  supply.  The 
other  end  of  the  spiral  protrudes  through  and  is  burned  into  the 
Wall  of  the  outer  shell.  The  inner  shell  is  kept  filled  with  water; 
the  flow  of  water  through  each  spiral  is  regulated  by  means  of  a 
Valve  attached  to  the  end  that  protrudes  through  the  outer  shell. 
Tlie  hot,  dirty  gases  enter  the  base  of  this  tower  and  pass  upward 


FiODRI  21. — Lead-coll  cooling  iDd  gcrubblDg  ajBtem; 
a,  water  Inlet;  b,  water  outlet:  c,  coolloi  water; 
d,  water  overflow;  «,  acid  iDlet;  t,  B^b  onUM 
' ff,  pui;  h,  gas  Inlet;  I,  acid  outlet. 
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between  and  around  the  water-cooled  spirals.  In  this  manner  the 
cooling  water  does  not  come  into  actual  contact  with  the  gas  and 
impart  moisture  to  it.  Weak  sulphuric  acid  enters  the  top  of  the 
tower  and  by  means  of  a  distributing  pan  is  showered  down  over 
the  water-cooled  coils  and  against  the  upcoming  hot,  dirty  gases. 
This  scrubbing  acid  serves  two  functions.  It  removes  all  dirt,  fume, 
and  deleterious  gases  from  the  sulphur  dioxide  gases  and  leaves  in 
the  gases  only  moisture,  in  proportion  to  the  vapor  tensicm  of  the 
strength  of  sulphuric  acid  used  at  the  scrubbing  t^nperature.  It  also 
acts  essentially  as  a  cooler.  The  heat  of  the  gases  is  not  transferred 
through  metal  into  water,  which  would  only  result  in  a  transfer 
rate  of  approximately  2  to  3  B.  t.  u.  per  square  foot  of  cooling  sur- 
face per  degree  Fahrenheit  difference  in  gas  and  cooling  water 
temperatures  in  one  hour's  time,  but  goes  directly  into  the  scrub- 
bing acid,  which,  in  turn,  can  at  no  point  drop  more  than  one-half 
or  three-eighths  of  an*inch  before  coming  into  contact  with  another 
water-cooled  lead  surface.  As  a  result  the  rate  of  heat  transfer  is 
greatly  increased,  ranging  in  actual  practice  from  20  to  80  B.  t.  u. 
per  square  foot  per  degi'ee  Fahrenheit  difference  per  hour,  or  from 
100  to  400  kg.-calories  per  square  meter  per  degree  centigrade  dif- 
ference per  hour.  The  rate  varies  considerably  with  the  speed  of 
the  gases  and  the  fineness  of  division  of  the  scrubbing  acid  in  its 
downward  passage  through  the  coils. 

The  acid  is  discharged  from  the  bottom  of  the  tower  through  a 
trap  into  one  of  a  duplicate  pair  of  lead-lined  settling  tanks.  The 
dirt,  fume,  and  other  solid  impurities  settle  out  and  practically  clean 
acid  overflows  from  the  further  end  of  the  settling  tank,  and  is 
returned  to  the  top  of  the  scrubbing  tower  by  m^ans  of  a  pump  or 
air  lift  and  reused  for  scrubbing.  When  the  tank  of  aeid  has  be- 
come too  foul  or  saturated  with  chlorine,  the  alternate  tank  filled 
with  fresh  acid  is  cut  in,  and  the*tank  of  dirty  acid  allowed  to 
settle.  After  settling,  the  clean  acid  above  is  drawn  off  and  blown 
to  the  absorbing  towers,  the  sediment  is  washed  out  into  the  sewer, 
and  the  tank  fiUed  with  fresh  acid.  The  strength  of  the  scrubbing 
acid,  as  before  stated,  must  be  carefully  regulated,  which  is  done  by 
the  addition  of  water,  and  care  must  be  taken  that  this  water  is 
very  low  in  chlorine.  The  great  advantage  of  this  type  of  tower  is 
effective  cooling  of  the  gases  without  cooling  water  coming  into  con- 
tact with  the  gases,  so  that  the  amount  of  nu>isture  carried  forward 
by  the  gases  into  the  drier  is  comparatively  smalL 

"  BUBBLERS  "  OR  WASHING  TOWER. 

In  the  "bubbling"  or  "washing"  system  of  gas  scrubbing,  also, 
methods  of  application  differ  according  to  the  individual  ideas  of 
the  designer.    One  method  comprises  introducing  the  gas  into  the 
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base  of  a  lead-lined  tank  or  tower  filled  with  water  or  weak  sulphuric 
acid,  where  the  gas  stream  is  broken  by  means  of  a  perforated  plate 
extending  across  the  tower  above  the  gas  inlet,  or  other  suitable  con- 
trivance, into  small  streams  or  bubbles  that  rise  through  the  scrub- 
bing liquor  and  are  cleaned  thereby.  This  method  is  efficient  but 
requires  a  large  expenditure  of  power  to  overcome  the  head  of  the 
liquid  in  the  tower. 

Another  method  invcdves  filling  the  tower  with  a  suitable  distribut- 
ing filling  such  as  is  used  in  a  Glover  tower,  and  continuously  cir- 
culating the  scrubbing  liquor  countercurrent  to  the  rising  stream  of 
gases  by  means  of  a  pump.  In  either  method  clean  water  or  weak 
acid  must  be  continually  added  to  the  liquor  and  part  of  the  liquor 
allowed  to  overflow,  or  else  the  whole  charge  of  liquor  must  be 
changed  as  soon  as  it  becomes  foul. 

The  great  disadvantage  of  this  system  is  that  there  is  no  internal 
cooling  of  the  scrubbing  liquor  during  the  scrubbing.  It  is  practi- 
cally impossible  on  a  large  commercial  scale  to  cool  the  gases  in  the 
large  lead-pipe  coolers  to  lower  than  30®  C,  consequently  the  scrub- 
bing liquor  itself  soon  becomes  heated  and  the  gases  leave  the  liquor 
at  the  same  temperature  at  which  they  enter.  This  results  in  the 
gases  absorbing  a  large  proportion  of  moisture  from  the  weak,  warm 
scrubbing  liquor  and  is  equivalent  to  adding  that  much  steam  to  the 
gases.  The  temperature  of  the  gases  being  still  above  atmospheric, 
they  will  continue  to  be  cooled  in  the  filtering  and  spray-catching 
system;  a  large  amount  of  very  weak  acid  will  be  precipitated 
out  and  a  great  deal  of  moisture  will  also  be  carried  over  into  the 
drying  tower.  The  net  result  is  that  more  water  is  introduced  into 
the  gases  than  is  allowable  if  the  total  output  of  the  plant  is  desired 
to  be  in  the  form  of  fuming  sulphuric  acid  (oleum).  This  excess 
moisture  will  occur  as  weak  acid  drips  from  the  lead-pipe  coolers 
and  from  the  filtering  and  spray-catching  system,  as  weak  acid  over- 
flow from  the  scrubbing  tower,  and  as  moisture  which  must  be  re- 
moved in  the  drying  towers.  If  the  total  amount  of  water  which 
comes  out  of  the  system  in  the  form  of  weak  acid  is  too  large  to  be 
completely  utilized  in  the  absorbing  towers,  and  produce  the  high- 
strength  acid  desired,  the  excess  over,  the  amount  actually  needed 
must  be  thrown  away,  resulting,  of  course,  in  the  loss  of  its  sul- 
phuric acid  content.  In  some  plants  this  excess  of  weak  acid  solution 
is  concentrated  by  heaters  and  then  used,  but  this  plan  is  not  desir- 
able unless  absolutely  necessary. 

FILTEBING  THE  GASES. 

The  gases,  after  leaving  the  scrubbing  system,  carry  more  or  less 
acid  spray  or  mist,  and  also  occasionally  some  impurities  which  have 
not  been  completely  scrubbed  out,  such  as  traces  of  selenium,  lead, 
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zinc,  and  arsenic.  In  order  to  insure  that  any  or  all  of  those  foreign 
materials,  if  present,  are  removed  the  gas  is  filtered.  This  filtering 
is  performed  in  several  different  ways  and  A'ith  several  different 
types  of  installation. 

COKE  FILTER. 

One  type  of  apparatus  which  has  proved  very  successful  and  is 
used  quite  extensively  is  the  coke  filter  (fig.  22).  This  is  nothing 
,  more  than  a  very  large  rectangular  lead-lined  box  filled  with  care- 
fully sized  and  washed  coke.  For  filtering  a  sufficient  volume  of 
gases  to  produce  30  tons  of  sulphuric  acid  daily,  this  box  would  be 
about  30  to  40  feet  wide,  about  50  to  60  feet  long,  and  about  12  to  15 
feet  deep.  The  sides,  ends,  top,  and  bottom  are  lead  lined  throughout. 
The  bottom  is  not  flat,  but  slopes  slightly  toward  the  center  from 
both  sides,  and  a  shallow  drain  or  trough  runs  longitudinally  through 
the  center  of  the  bottom  for  its  full  length  and  discharges  at  one  end 
through  a  boot  or  trap.  This  central  drain  and  discharge  serves  to 
carry  off  the  precipitated  weak  acid,  together  with  whatever  dirt  or 
mechanical  impurities  is  washed  down  with  the  acid.  The  gas  en- 
trance is  situated  centrally  in  one  end  and  near  the  bottom ;  the  dis- 
charge is  in  the  other  end  and  usually  near  the  top.  A  large  gas- 
diffusing  space  is  usually  constructed  around  the  gas  inlet  and  outlet 
on  the  inside  of  the  filter  box.  This  may  be  so  constructed  as  to  give 
a  large  area  for  uniform  diffusion  of  the  gases  into  the  coke  and  stiU 
not  become  plugged  with  the  fine  coke.  A  grill  is  also  built  over  the 
discharge  trough  in  the  center  of  the  bottom.  The  whole  box. is  filled 
completely  with  carefully  sized  and  washed  coke.  One-quarter-inch 
to  three-eighths-inch  lumps  are  used,  all  fines  being  carefully  washed 
out.  After  the  coke  is  all  in  and  well  settled  into  place,  the  lead  top 
is  put  on  and  burned  onto  the  sides.  Lead  strips  or  lead-covered  ribs 
extending  across  the  filter  box  on  the  under  side  of  the  top  and  pro- 
jecting well  down  into  the  coke  should  be  installed  at  frequent  inter- 
vals, so  that  if  there  is  any  further  settling  of  the  coke  after  the  top 
IS  burned  in  place  the  gas  will  not  have  an  uninterrupted  flow 
through  the  open  space  left  between  the  coke  and  lead  cover. 

The  gas  enters  at  one  end.  of  the  filter  box,  diffuses  into  the  coka, 
and  traverses  the  coke-filled  box  longitudinally,  finally  going  out  at 
the  other  end. 

The  coke  catches  all  the  spray  and  mist,  also  whatever  fume  has 
not  been  scrubbed  out,  and  these  trickle  down  and  are  discharged 
from  the  drain  in  the  bottom  of  the  filter  box. 

This  type  of  filter  is  expensive  to  install,  but  is  self-draining  and 
operates  satisfactorily,  providing  the  gases  are  scrubbed  very  free 
from  solids,  especially  lead  and  arsenic.  If  this  is  not  done,  washout 
holes  may  be  made  in  the  top  of  the  filter  box,  and  the  soluble 


^ 


EQUIPMENT  AND  METHODS  USED  IN  MANUFACTURE. 


161 


solids  and  some  of  the  insoluble  solids  partly  washed  out  from  time 
to  time.  However,  such  operation  is  not  very  successful,  owing  to 
channeling  of  the  water,  and  if  any  large  accumulation  of  solids. 
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especially  lead  fume,  gets  by  the  scrubbing  system  the  coke  filter 
will  eventually  plug,  which  necessitates  taking  the  top  off  and  re- 
newing the  coke.    This  is  expensive  and  also  necessitates  a  plant 
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shutdown  of  considerable  duration  unless  n  duplicate  Biter  is  i 
stalled,  which  i^  a  heavy  addition  to  the  installation  cost. 


FiaL'KE  23. — CrasB  sectioD  ot  fllt«T. 
LEAD-LINED  FILTER  BOXES. 

Another  system  of  gas  filtration  which  has  proved  very  sncceis- 
ful  comprises  a  large  number  of  small,  lead-lined  filter  boxes  gen- 


EQUIPMEHTT  AND  METHODS  USED  IN  MANUFACTURE.  168 

erally  arranged  in  sets  of  three  in  series,  and  as  many  sets  as  the 
quantity  of  gas  to  be  filtered  demands.  (See  fig.  23.)  In  addi- 
tion, one  or  two  extra  sets  are  usually  installed  as  spares  to  cut  in  to 
replace  sets  which  have  become  foul. 

Each  filter  box  is  usually  8  to  10  feet  square  and  2^  to  3  feet  deep. 
The  boxes  are  of  substantial  construction  and  are  lead-covered  inside 
and  out.  The  boxes  are  under  suction  and  the  outer  lead  covering, 
which  is  backed  up  by  the  wooden  bcx^  has  to  withstand  the  suction 
pull.  This  is  important,  as  these  filters  are  not  filled  with  a  solid 
filling  like  coke  which  will  hold  the  inner  lead  lining  in  place,  and 
it  is  very  difficult  to  hold  light  sheet  lead  from  collapsing  under 
suction  unless  backed  solidly  over  its  entire  surface.  At  the  top  of 
the  sides  the  lead  is  flared  over  so  as  to  pi-esent  a  horizontal  plane 
surface  about  6  iiiches  wide  completely  around  the  filter  box. 

The  top  is  in  one  piece,  lead-lined,  and  very  heavily  ribbed  on  the 
outside.  Heavy  timbers  project  out  oq  the  four  corners,  the  projec- 
tions being  used  as  faces  for  raising  the  top  by  means  of  four  hy- 
draulic jacks.  The  lead  lining  of  the  top  projects  out  about  halfway 
cm  the  horizontal  lead  flare  of  the  sides.  In  order  to  render  the  box 
gas  tight  under  suction  it  is  only  necessary  to  lower  the  cover  into 
place,  batten  down  the  projecting  edges  of  the  lead  cover  against  the 
lead  below,  and  lute  the  junction  with  a  plastic  material  such  as  a 
mixture  of  Portland  cement  and  soft  cup  grease.  The  gas  entrance 
is  in  the  center  of  one  side  and  near  the  top ;  the  gas  exit  is  in  the 
center  of  the  other  side  and  near  the  bottom. 

As  previously  stated,  these  filter  boxes  are  usually  arranged  in 
straight-line  sets  of  three  in  series.  Each  box  contains  an  acid-proof 
brick  or  tile  grill  covering  the  bottom  and  occupying  about  1  foot 
of  the  depth  of  the  box.  On  top  of  this  grill  is  spread  a  layer  of 
straw.  On  top  of  the  straw  in  the  first  box  of  the  series  is  placed 
about  6  inches  of  fairly  coarse  pine  sawdust,  which  is  covered  with 
coarse  burlap  to  prevent  its  being  blown  away  at  the  point  of  gas  en- 
trance immediately  above  it* 

The  second  filter  box  also  contains  about  6  inches  of  sawdust, 
covered  with  a  thin,  hand-packed  layer  of  finely  fluffed,  long-fiber 
^bestos,  with  burlap  on  top  of  the  asbestos. 

The  third  filter  box  is  sometimes  filled  the  same  as  the  second  box, 
but  frequently  the  asbestos  and  part  of  the  sawdust  is  replaced  with 
» layer  of  mineral  wool,  which  has  the  property  of  absorbing  chlorine 
And  acts  as  a  safety  factor  in  case  any  chlorine  gets  by  the  scrubbing 
system.  These  filters  all  operate  with  a  downward  gas  flow  and  are 
very  efficient  when  operated  in  this  manner.  Experiment  has  demon- 
strated that  they  are  not  effective  when  the  direction  of  gas  flow  is 
reversed. 
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Each  individual  filter  box  is  provided  with  a  tapped  drain  through 
which  the  acid,  if  any  is  caught,  drips  into  a  catch  tank  or  blow  case. 
Under  normal  operation  there  is  a  very  considerable  and  constant 
drip  from  the  first  filter  box  and  occasionally  there  is  a  small  drip 
from  the  second  box,  but  there  should  never  be  any  drip  from  the 
third  and  last  filter. 

On  each  filter  box  is  a  differential  pressure  gage  to  show  the 
resistance  to  gas  passage  through  the  filtering  medium,  and  con- 
tinuous readings  are  made  and  recorded.  The  record  shows  quickly 
when  a  filter  is  becoming  plugged ;  then  the  whole  set  is  cut  out  and 
a  fresh  set  cut  in  with  no  plant  shutdown.  The  filling  in  the  set 
which  has  been  cut  out  is  then  removed  and  replaced  with  fresh 
material.  Ordinarily  the  first  filter  has  to  be  renewed  every  seven 
or  eight  days,  the  second  filter  every  three  or  four  weeks,  and  the 
final  filter  every  six  or  eight  months. 

In  a  set  of  three  filters  built  as  above  described  each  square  foot 
of  filtering  surface  can  be  safely  figured  as  sufficient  to  filter  5  cubic 
feet  of  gas  per  minute  without  interposing  serious  resistance  to  the 
gas  flow.  As  three  filters  are  in  series,  this  means  that  15  cubic  feet 
of  gas  per  minute  is  actually  being  filtered  through  each  square  foot 
of  each  filter  set. 

DBYINO  THE  SO2  OASES. 

The  gases,  after  leaving  the  filters,  go  to  a  drying  tower  through  a 
lead,  steel,  or  even  a  wooden  pipe.  As  there  is  no  drop  in  tempera- 
ture after  leaving  the  filters  there  will  be  no  further  precipitation 
of  sulphuric  acid. 

The  drying  tower  (see  fig.  24)  is  of  cast  iron,  with  closed  top;  a 
large  flanged  gas  inlet  entei-s  the  side  of  the  tower  close  to  the  bottom 
at  a  downward  angle  so  tliat  none  of  the  drying  acid  can  run  back 
into  the  gas-inlet  pipe.  The  gas  outlet  is  either  in  the  top  or  in  the 
side  close  to  the  top.  A  grill  support  of  cast  iron  or  acid-proof  tile 
extends  across  the  base  of  the  tower  above  the  top  of  the  gas  inlet; 
the  incoming  gases  diffuse  in  the  open  space  under  the  grill  and  rise 
through  the  tower.  On  top  of  this  grill  for  a  depth  of  several  feet 
the  tower  is  filled  with  special  acid-proof  distributing  packing,  or 
quartz  pebbles  4  to  6  inches  in  diameter.  Above  this  packing  is  a 
space  of  8  to  12  inches  and,  if  the  tower  be  a  side-outlet  tower,  the 
gas  outlet  is  at  this  point.  The  tower  wall  is  flanged  at  the  top  of 
this  space,  and  on  this  flange  rests  another  cast-iron  section  with 
upper  and  lower  flange  and  with  a  solid  bottom.  In  this  bottom  are 
bored  countersunk  holes;  through  each  hole  extends  a  porcelain 
tube  of  small  bore  and  with  a  shoulder  on  one  end,  the  shoulder 
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fitting  down  into  the  countersink  in  the  iron  bottom  and  being 
cemented  in  with  acid-proof  cement.  The  porcelain  tubes  should 
be  of  1-inch  to  |-inch  bore  and  long  enough  to  extend  through  the 
space  below  down  into  the  quartz  or  tile  tower  filling.  This  upper 
section  forms  the  acid  distributing  pan  and  is  provided  with  a 
flanged  acid  inlet  in  the  side.  A  flat  cast-iron  top  covers  the  pan, 
being  bolted  to  the  top  flange  of 
the  pan,  and  having  a  number  of 
glass  windows  through  which  the 
operator  may  observe  the  acid  in 
the  pan  below.  These  windows 
may  be  removed  and  the  pan 
cleaned  out  or  the  porcelain  tubes 
punched  free  from  dirt  if  occa- 
sion arises.  The  acid  for  drying 
is  a  portion  of  the  same  acid  that 
is  used  for  absorbing  the  SO,. 
Acid  is  delivered  to  the  drier  by 
the  same  pump  that  delivers  acid 
to  the  absorber,  and  the  dis- 
charge from  the  drier  goes  to  the 
same  coolers  that  also  serve  the 
absorber.  This  is  described  in 
connection  with  the  absorption 
system.  Tests  of  the  gas  after 
leaving  the  drier  permit  the 
operator  to  regulate  the  amount 
of  acid  circulation  necessary  to 
dry  the  gas. 

GAS  BLOWEB. 
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The  gas  is  handled  by  means  of 
ft  positive  blower  such  as  the  Con- 
nersville  or  Root  types.  This 
blower  should  be  of  ample  size 

and  is  usually  driven  by  means  of  Fioubb  24. — ^Absorber  and  drier  as  used  In  Oie 

o  ^T««:^ui J         i  Ti.  •       J        Badische  system,     a.  Acid  Inlet;  h,  gas  in- 

a  variable-speed  motor.     It  is  ad-      let ;  c,  gas  ouUei ;  d,  plate  glass  ;  e,  pan  ; 

Visable  to  cover  the  whole  interior      f*  porcelain  tubes ;  g,  fine  quart* ;  h,  3-inch 

surface   of   the   blower  with   a    '""^'  ''  ^*"''  ""*'''• 

coat  of  heavy  cup  grease  and  to  renew  this  covering  every  six 

months  or  every  year. 
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QAS  PBEHEATINa. 

The  gases  from  the  blower  enter  the  preheating  furnace  and  are 
heated  to  reaction  temperature  which,  as  has  been  previously  stated, 
is  usually  about  420^  C.  Preheating  is  usually  done  in  vertical  cast- 
iron  U  tubes  about  4  to  6  inches  inside  diameter  by  7  to  8  feet 
long.  (Fig.  35.)  The  wall  thickness  of  the  preheating  tnbes  is 
J  to  1  inch.  The  gases  are  delivered  from  a  header  into  a  number 
of  these  tubes  in  parallel;  the  tubes  are  connected  in  aeries  with  a 
considerable  number  of  similar  U  tubes  by  means  of  cast-iron  return 
bands.  Flanged  connections  between  the  tube  ends  and  the  return 
bands  are  inadvisable,  because  the  steel  bolts  of  the  connection 
would  expand,  causing  gas  leakage.  A  very  good  type  of  connection 
consists  of  casting  a  shoulder  about  1  inch  wide  around  the  out- 
side of  the  open  ends  of  the  U  tubes  (or,  if  the  return  bend  is  on 
the  bottom,  around  the  outside  of  the  return-bend  open  ends)  about 
2i  inches  from  the  ends.  A  cast-iron  ring  about  1^  inches  larger 
in  internal  diameter  than  the  outside  diameter  of  the  tubes  is  then 
set  on  this  shoulder.  This  ring  is  about  f  inch  thick  and  about  5 
inches  hi^,  and  when  set  on  the  shoulder  projects  about  2^  inches 
above  the  tube  end.  The  open  end  of  the  return  bend  is  then  set 
down  inside  the  ring  and  exactly  on  the  tube  end  and  the  }-inch 
space  between  the  inside  of  the  ring,  and  the  outer  walls  of  the  tube 
and  return  bend  is  tamped  full  of  a  mixture  of  sal  ammoniac  and 
fine  iron  filings.  This  results  in  the  formation  of  a  so-called  "  rust 
joint,"  which  is  very  strong  and  does  not  leak  when  heated.  If  the 
tubes  have  to  be  replaced,  the  cast-iron  rings  may  be  easily  broken 
with  a  hammer  and  a  new  ring  used,  as  the  cutting  out  of  such  a 
rust  filling  with  a  chisel  is  very  difficult  and  almost  sure  to  break 
the  ring. 

The  tubes  are  usually  arranged  with  about  twice  as  many  in  series 
as  there  are  in  parallel,  therefore  the  containing  furnace  is  rectangu- 
lar in  shape.  (See  fig.  26.)  The  vertical  plane  through  the  centers 
of  the  two  arms  of  the  U  tube  is  not  parallel  to  the  side  wall  of  the 
furnace  but  is  usually  at  an  angle  with  it,  which  staggers  each  row 
and  assists  in  obtaining  much  better  convection  in  the  hot  furnace 
gases.  These  furnaces  should  be  fired  with  coal,  coke,  gas,  or  fuel 
oil.  The  flow  of  gases  to  be  preheated  should  be  oountercurrent  to  the 
direction  of  the  hot  combustion  gases  passing  through  the  furnace 
and  around  the  outside  of  the  tubes^  The  first  row  of  tubes  next  to 
the  fire  should  be  protected  somewhat  from  the  direct  impact  of  the 
flames  by  a  fire-brick  grill  work  or  similar  installation.  A  heat  trans- 
fer of  1.5  B.  t.  u.  per  square  foot  per  degree  Fahrenheit  difference  per 
hour  or  7.3  kg-calories  per  square  meter  per  degree  centigrade  dif- 
ference) is  all  that  can  be  safely  figured  on  for  the  exposed  area  of 
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the  preheating  tubes.  Ample  tube  surface  should  always  be  provided 
so  that  the  tubes  next  to  the  fire  will  not  have  to  be  heated  too  high 
in  order  to  obtain  the  required  temperature  of  SOg  gases,  and  also 
to  utilize  all  the  heat  of  the  combustion  gases.  If  properly  designed 
and  constructed,  this  type  of  preheating  furnace  will  operate  with 
very  little  trouble. 

In  a  well-designed  furnace,  with  gases  averaging  6  per  cent  SOj  by 
volume,  the  fuel  consumption  per  net  ton  of  HjSO^  produced  varies 
between  550  pounds  and  700  pounds  of  coal.  With  fuel  oil  a  con- 
siderably higher  efficiency  may  be  obtained,  and  the  amount  of  oil 
burned  per  net  ton  acid  will  vary  from  1  barrel  to  1 J  barrels.  The 
fuel  burned  for  preheating  per  ton  of  acid  produced  will  vary,  of 
course,  according  to  the  SO2  content  of  the  gas. 

HEAT  TBANSPEB  S7STEMS. 

The  oxidation  of  SO2  is  an  extremely  exothermic  reaction,  and  the 
heat  thus  generated  in  the  converter  is  frequently  utilized  to  preheat 
partly  or  completely  to  the  reaction  temperature  the  cold  SO2  gases 
entering  the  converter.  This  procedure  has  several  distinct  advan- 
tages, as  follows: 

1.  Part  or  all  of  the  fuel  required  for  gas  preheating  is  saved 
and  this  results  in  an  important  saving,  both  of  materials  and  labor. 

2.  The  danger  of  overheating  the  gases  in  the  converter  and  conse- 
quent poor  conversion  is  greatly  minimized  or  done  away  with  en- 
tirely. 

8.  Repairs  on  the  SO,  preheating  installation  are  reduced  to  a 
minimum. 

4.  The  hot  SO3  gases  leaving  the  converter  lose  a  large  part  of 
their  heat  to  the  entering  cold  SO,  gases,  thereby  simplifying  the 
problem  of  cooling  the  SO,  gases  before  absorption  and  reducing  the 
cooling  equipment  required. 

One  of  the  best  systems  of  heat  transfer  used,  especially  in  con- 
nection with  the  "Badische"  process,  involves  the  oxidation  of  the 
SO2  to  SO3  in  two  steps  by  means  of  two  converters  in  series,  and 
the  transfer  of  heat  generated  by  oxidation  in  these  converters  into 
the  incoming  SO2  gas  by  means  of  two  exchangers  in  series.  (Fig. 
27.)  The  exchangers  resemble  surface  condensers  set  on  end,  and 
are  vertical  steel  cylinders  with  closed  ends,  each  end  being  pro- 
vided with  a  flanged  opening  for  gas  inlet  or  outlet.  The  tube  sheets 
and  the  tubes  are  of  steel ;  the  two  flanged  openings  are  on  opposite 
sides  of  the  cylinder  and  close  to  the  tube  sheets.  The  tubes  vary 
from  H  inches  to  2f  inches  in  diameter,  and  from  10  feet  to  17  feet 
long,  according,  to  different  conditions  and  designs. 

147955**— 20 12 
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The  cold  SO2  ^ases  enter  liesit  cxdianger  1  and  are  partly  pre- 
heated, after  wliicli  they  pass  to  €xckanger  2  in  series,  where  the 
^asos  ixro  preheated  to  their  highest  temperature.     The  gas^  then 

enter  conA'erter  I  where  the  SOj 
is  partly  converted  to  SO3  with 
liberation  of  heat  a.nd  consequent 
rise  in  temperature.  The  mixtare 
of  hot  SOs  and  SO3  gases  then 
goes  to  heat  exchange  2,  where 
the  gases  give  up  some  of  their 
lieat  to  the  incoming  SO2  gases. 
From  heat  exchanger  2  they  pass 
to  converter  2,  where  the  oxidation 
to  SO3  is  completed  and  the  tem- 
perature again  rises.  The  hot 
SO3  gases  from  converter  2  then 
pass  through  heat  exdbuiger  1 
and  give  up  heat  to  the  cold  SOs 
gases  entering  this  exchanger. 
The  SO3  gases  then  go  to  the  final 
cooling  and  absorption  system. 

Tliis  conversion  and  transfer  of 
heat  in  two  stages  permits  much 
better  control  of  temp^uture  than 
is  possible  when  conversion  is  ac- 
complished in  one  stage,  and  also 
prevents  overheating  in  the  con- 
verters. By-passes  provided  around 
the  units  of  the  system  may  be  used 
to  attain  closer  regulation  if  neces- 
sary. The  entire  installation,  in- 
cluding both  converters  and  heat 
exchangers,  is  thoroughly  insulated 
in  order  to  conserve  heat.  With 
this  type  of  heat-transfer  system, 
no  auxiliary  preheating  is  neces- 
sary after  the  first  prdieating  in 
order  to  start  the  reaction;  there- 
fore, the  preheating  furnace  is  riit 
out  of  the  system  by  means  of  a 
by-pass. 

Another  general  scheme  of  heat  transfer,  used  especially  in  con- 
nection with  the  "Mannheim"  system,  involves  utilizing  the  heat 
from  the  SOg  gases  coming  from  the  platinum-catalyzer  sliaft  to  pre- 
heat partly  the  SO,  gases  entering  the  shaft.    This  is  done  in  an  ex- 


FiGUBB  27. — Heat  exchanjjer  :  o,  SO3  gas 
Inlpt :  h,  «iiz  hundred  IMnch  boiler 
lubeB  10  ft.  long;  c,  SO2  gas  outlet; 
4,  SOt  gas  outlet ;  c«  SOs  gas  inlet. 
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changer  similar  to  that  described  in  connection  with  the  "  Badische  " 
practice.  The  SO2  gases  after  leaving  this  exchanger  are  still 
further  preheated  in  a  system  of  large  horizontal  cast-iron  pipes  in- 
stalled immediately  over  the  arches  of  the  oxide-catalyzer  shafts. 
Then  the  gases  are  brought  to  the  requisite  temperature  for  reaction 
in  the  platinum-catalyzer  shaft  in  a  cast-iron  preheating  furnace 
similar  to  that  previously  described.  However,  as  only  a  compar- 
atively small  boost  in  tempemture  is  required  after  the  gases  leave 
the  last  exchanger,  this  final  preheating  furnace  is  comparatively 
small  and  the  fuel  consumption  very  low. 

Another  type  of  heat  transfer,  used  especially  in  connection  with 
the  "  Grillo-Schroeder  "  system^  utilizes  the  heat  of  reaction  from  the 
converter  to  preheat  the  incMning  SOo  gases  by  passing  them 
through  an  annular  q)aoe  between  the  converter  sbell  and  an  exterior 
shell  large  enough  to  leave  space  for  such  gas  passage.  The  details 
of  the  construction  and  operation  of  this  type  of  heat  transfer  will 
be  discussed  in  oonnection  with  the  converter. 

In  another  method  of  partial  preheating,  utilized  especially  by  the 
'^  Tentelew  "  process,  heat  from  the  reaction  gases  is  radiated  through 
a  specially  constructed  cast-iron  grill  floor  carrying  the  contact  ma- 
terial up  into,  the  SO,  gases  entering  above  the  grill  floor.  The  de- 
tails of  the  application  of  this  method  are  discussed  in  connection 
with  the  converter  as  used  in  the  "  Tentelew "  process,  on  page  181. 

In  general,  t^e  statement  may  be  made  that  it  is  feasible  to  utilize 
the  heat  generated  by  the  oxidation  of  SO2  to  SOg  to  preheat  partly 
er  entirely  the  incoming  SO^  gases  to  a  temperature  at  which  oxida- 
tion by  means  of  the  platinum  catalyzer  will  take  place;  that  the 
extent  to  which  such  preheating  may  be  carried  depends  upon  the 
design  and  mechanical  construction  of  the  heat-transferring  appara- 
tus, and  also  upon  the  SO,  concentration  in  the  gases,  which  is  an  im- 
portant factor  in  determining  the  maximum  temperature  attainable 
by  heat  transference. 

QAS  CONVEBTEBS  AND  CATALYTIC  MATEBTATi. 

C0:NTERTER8    COySTRUCTED    ox     HEAT-TRAXSFER    PRIXCIPLE     AXD    USING 

VLATTSIZET^  MAGNESIUM  SULPHATE. 

Figure  28  shows  a  combined  ccMiverter  and  heat  exchanger. 

The  converter  has  an  outer  shell  77  feet  4  inches  in  diameter  by 
13  feet  8  inches  high,  and  a  concentric  inner  shell  6  feet  6  inches  in 
diameter  by  12  feet  8  inches  high,  which  is  closed  at  the  bottom  by 
a  dished  plate,  and  fitted  with  an  outlet  10  inches  in  diameter. 

The  inner  shell  is  arranged  to  receive  four  separate  layers  of  con- 
tact mass,  each  weighing  2,600  pounds  and  spaced  at  intervals  of 
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2  feet  Hi  inches.    The  mass  is  carried  on  perforated  plates  three- 
sixteenths  of  an  inch  thick ;  8J  inches  below  each  plate  is  fixed  a  cast- 
iron  circular  baffle  plate  with  an  open  5-inch  space  between  the  edge ' 
of  the  plate  and  the  walls  of  the  inner  shell.    The  baffles  serve  to' 
divert  the  gases,  after  each  contact,  to  the  walls  of  the  inner  shell, 
thus  insuring  desirable  heat  exchange  with  the  gases  circulating  be-' 
tween  the  outer  and  inner  shells.  | 

The  hot  dry  SOj-air  mixture 
enters  the  outer  shell  tangen- 
tially,  at  the  base,  through  10- 
inch  diameter  inlet  pipes  and  is 
compelled,  by  baffles,  to  circulate 
spirally  in  the  space  between  the 
two  shells,  being  heated  by  the 
gases  inside  the  inner  shell.  Hav- 
ing arrived  at  the  top  of  the  inner 
shell,  the  gases  first  pass  down- 
ward through  a  layer  of  un- 
platinized  material,  and  then  in 
turn  through  the  layers  of  plati- 
nized material  on  the  perforated 
plates  below,  being  heated  by  the 
heat  of  conversion  as  each  con- 
tact mass  is  passed  through,  and 
cooled  as  the  corresponding  baffle 
plate  compels  circulation  along 
the  sides  of  the  shell.  Finally 
the  gases  pass  through  the  10- 
inch  outlet  to  the  heat  exchangers 
as  already  described  and  thence 
to  the  SOj  coolers, 

CONVEBSION. 
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Figure  28. — Combined  converter  and  heat 

exchanger  usod  In  "  Grlllo-Schroeder  •* 

system,     a,   SOs  gases   from   preheater 

furnace,  used  Ih  staning ;  h,  SOt  gases, 

cold ;  c,  SOs  gases. 


The  essential  conditions  for 
good  conversion — that  is,  96  to 
97  per  cent  efficiency — are  briefly 
as  follows:  (a)  Careful  operation  of  the  burners  and  the  sup- 
plementary air  inlet  in  order  to  obtain  a  steady  composition  of 
the  gases  entering,  the  converters;  (6)  efficiency  in  the  purifica- 
tion system;  (<?)  the  maintenance  of  low  temperatures  in  the  con- 
verters, no  temperature  to  exceed  480*  C;  (d)  the  exit  tempera- 
ture of  the  gases  leaving  the  converters  should  be  about  410**  C. ;  (e) 
all  temperatures  should  be  kept  steady. 
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The  temperature  at  which  conversion  commences  is  a  function  of 
the  velocity  of  the  gases,  as  is  shown  in  the  table  following : 

Relation  of  conversion  temperature  to  velocity  of  gases. 


Sulphur 

charge, 

pounds. 

Vdodtv  of 

gases,  i«et 

per  second. 

Temperature  at 

which  conversion 

ofSOitoSOt 

starts,  •€. 

35 

70 
80 

4.0 
8.0 
0.2 

360-^70 
370-380 
890-400 

The  converter  temperatures  must  be  carefully  watched  so  that  a 
uniform  distribution  of  load  is  obtained,  the  maximum  temperature 
at  any  point  being  480**  C.  and  the  exit  temperature  within  10® 
of  410^  C. 

Temporary  "poisoning"  of  the  contact  mass — such  as  is  due  to 
halogens — ^has  the  same  effect  as  increasing  the  velocity  of  the 
gases,  in  that  a  higher  temperature  is  required  to  start  conversion. 
If  the  temperature  can  be  raised  quickly,  temporary  poisoning  can 
be  ovecome,  otherwise  the  poison  must  be  removed  by  roasting  the 
mass  for  about  four  hours  with  air  at  450®  C. 


CONVERTERS   CONSTRUCTED    WITHOUT    HEAT-TRANSFER    PRINCIPLE. 

A  type  of  converter  radically  different  from  the  one  previously 
described  in  connection  with  the  "  Grillo-Schroeder "  system  is  fre- 
quently used  where  the  design  calls  for  the  preheating  of  the  gas 
entirely  by  means  of  externally  fired  furnaces,  or  a  separate  heat 
exchanger,  such  as  described  in  connection  with  the  "Badische'' 
system.  This  converter  (fig.  29)  consists  of  a  cast-iron  shell  usually 
about  6  feet  in  diameter  and  10  to  12  feet  high,  with  a  flanged  gaa 
inlet  at  the  base  and  a  flanged  gas  outlet  in  the  dome  cover  at  the 
top.  Ribs  are  cast  around  the  inside  of  this  shelly  which  serve  as 
bearings  for  the  cast-iron  grill  floors  or  shelves.  These  shelves  are 
usually  spaced  about  18  inches  or  2  feet  apart,  and  there  are  gener- 
ally five  shelves  to  each  converter  tube.  About  1,500  pounds  net 
dry  weight  of  magnesium  sulphate  contact-material  is  placed  upon 
each  shelf,  the  coarsest  material  being  spread  over  the  shelf  first, 
then  a  layer  of  the  medium-sized  material,  and  finally  a  top  layer 
of  smaller  sized  material.  Pyrometer  couples  are  placed  over  the 
shelves  to  indicate  the  rise  in  temperature  taking  place  within,  and 
the  whole  converter  tube  is  insulated  against  too  great  heat  loss, 
the  amount  of  this  insulation  being  determined  by  observation  of 
temperature  conditions  after  the  unit  is  in  use.  The  SO2  gas  enters 
directly  from  the  preheating  furnace  or  from  the  heat  exchanger, 
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if  oi^  is  used,  into  the  base  of  the  oonvei*ter,  passes  upward  through 
the  catalytic  material  and  is  oxidized  to  SO,,  the  gases  finally  pass- 
ing out  at  the  top.  There  are  usually  two  converters  of  this  size^ 
in  parallel,  to  each  unit,  having  a  capacity  of  18  to  20  tons  H^SO^ 

per  24  hours,  but  some  designers  prefer  to 
use  smaller  tubes  (5  feet  in  diameter)  and 
use  four  tubes  to  a  unit, 

PLATINUM   CATAIiTEER  WITH   MAGNESIUM 
SULPHATE  CABRIER. 


The  contact  material  used  in  the  so-called 
"  Grillo-Schroeder  "  syst^n  is  platinum  cat- 
alyzer with  magnesium  sulphate  carrier. 
Magnesium  sulphate,  when  properly  cal- 
cined, has  tlie  property  of  forming  a  hard 
but  very  p<Hous  mass  resembling  pumice 
stone  but  more  porous. 

One  method  of  preparing  this  type  of 
contact  material  is  as  follows: 

XETHOD  OF  PHEPAKATIOK. 


The  magnesium  sulphate  crystals  are 
first  calcined  in  flat  iron  pans,  5  feet  by  2 
feet  9  inches  by  8  inches  deep,  giving  a 
cake,  after  baking,  containing  about  14  per 
cent  moisture.  This  is  passed  through  a 
Sturtevant  crusher,  set  for  the  finest  prod- 
uct, and  then  ground  to  dust  (first  dust) 
in  a  "devil"  disintegrator,  mixed  with 
water  and  rebaked  or  recalcined  in  a  hot 
pan  of  the  same  dimensions  as  the  first. 

The  second  cake  is  passed  through  a  Stur- 
tevant crusher,  set  for  the  coarsest  product, 
and  then  through  a  rotating  trommel  screen,  and  graded  as  fol- 
lows: (a)  Dust;  (6)  dust  under  one-half  inch;  (c)  ^^mass,"  from 
three-fourths  inch  to  one-half  inch. 

The  "  mass  "  (grade  c)  is  then  stored,  ready  for  platinizing,  while 
grades  a  and  6  are  passed  through  the  disintegrator  for  the  formation 
of  dust  (second  dust)  for  rebaking. 

The  finished  mass  contains  slightly  more  than  ^  per  cent  water, 
and  should  be  hard,  resembling  pumice  stone  in  its  tenacity,  and  hav- 
ing a  vitreous  fracture.  A  good  test  for  the  hardness  of  the  mass  is 
obtained  by  rubbing  two  pieces  together.    Good  mass  will  resist  the 


FiGvni  29. — Contact  cb&ui- 
ber  as  used  in  the  GriUo- 
Schroeder  system,  a,  Gas 
inM;   %,  gas  outlet. 
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friction  and  pressure,  only  giving  a  little  surface  dust  and  tending 
to  become  polished.  It  is  extremely  important  that  the  mass  should 
not  be  friable,  as  disintegration  would  result  when  the  mass  is  intro- 
duced into  the  converter,  and  probably  lead  to  loss  of  platinum,  as 
well  as  causing  increased  resistance  to  the  passage  of  the  gases 
through  the  converter. 

P&ODVOTIOV  or  TKZ  KZHBT  OASE. 

The  essentials  for  the  production  of  a  satisfactory  first  cake  are  as 
follows: 

(a)  The  purest  crystals  only  should  be  used,  otherwise  a  porous 
cake  will  be  produced. 

(b)  As  soon  as  the  contents  of  the  pan  have  become  solid,  it  must 
be  frequently  rubbed  over  to  insure  a  compact  mass. 

(c)  The  normal  time  of  baking  is  about  seven  hours,  but  pro- 
longed heating  does  not  affect  the  first  cake  adversely. 

(d)  The  normal  charge  per  pan  is  200  poimds. 

(e)  The  first  dust  must  be  as  fine  as  possible,  smooth  to  tlie  touch, 
and  free  from  imreduced  grits. 

PRODiroTiov  or  beookb  oakc. 

The  essentials  for  the  production  of  a  satisfactory  second  cake  are 
as  follows : 

(a)  This  should  be  made  from  equal  proportions  of  the  first  and 
second  dust. 

(5)  The  charge  per  pan  equals  140  pounds  of  dust,  mixed  into  a 

thick  cream  with  about  <>i  gallons  of  water.  This  gives  a  cake  !•! 
inches  to  1.3  inches  thick. 

(c)  The  mixing,  with  rakes,  must  be  very  thorough. 

(d)  The  initial  temperature  of  the  pan  must  be  such  as  to  cause 
tliB  mixture  to  boil  freely,  but  not  vigorously.  If  this  condition  is 
obtained  and  the  mixing  is  carried  out  properly,  the  cake  dries 
quickly  without  "  explosions." 

(e)  The  cake  must  be  evenly  dried  and  baked,  and  should  bo 
tested  for  hardness  before  removal  from  the  pan. 

(f)  Each  cake  should  be  tested  individually  after  removal  and 
cooling  and,  if  not  a  good  sample,  reduced  to  second  dust  for  re- 
caking. 

ig)  The  cake  must  be  absolutely  cold  before  crushing,  if  the  maxi- 
mum yield  of  correct  size  is  to  be  obtained. 

(h)  The  mass  for  platinizing  should  not  be  riddled  for  two  or 
three  days,  as  a  good  sample  of  cake  becomes  harder  on  storage. 
Bad  mass,  on  the  contrary,  deteriorates. 
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The  mass  is  first  carefully  riddled  over  a  f -inch  mesh  screen  to  free 
it  from  dust  It  is  then  placed  in  pottery  trays  on  rubber  mats  in 
lots  of  200  pounds ;  this  quantity,  with  a  moisture  content  of  9  to  10 
per  cent,  is  equivalent  to  180  pounds  of  MgS04.  The  amount  of 
platinum  chloride  required  to  give  an  0.3  per  cent  platinum  content 
is  then  weighed  out  and  dissolved  in  about  2|  gallons  of  water.  This 
is  evenly  spread  over  the  mass,  which  is  continually  raked  over  to 
expose  a  fresh  surface.  A  glass  spray  is  used,  and  the  head  to  pro- 
duce spraying  is  obtained  by  raising  the  solution  container  to  the 
necessary  height  by  means  of  puUeya 

Heat  is  evolved  during  spraying  and,  after  all  the  solution  has 
been  disposed  of,  the  mass  is  allowed  to  remain  for  at  least  eight 
hours  before  being  removed  to  the  converters. 

Another  method  of  preparing  the  platinized  magnesium  sulphate 
mass,  somewhat  simpler  and  giving  a  more  uniform  platinum  distri- 
bution but  entailing  a  larger  loss  in  platinum  unless  great  care  is 
used,  is  as  follows : 

The  magnesium  sulphate  crystals  are  spread  out  in  a  steel  pan 
about  4  feet  wide  by  8  feet  long  by  10  inches  deep — about  1,000 
pounds  of  the  crystals  being  used  for  each  pan  charge.  A  very 
dilute  solution  of  platinic  chloride  is  then  sprayed  evenly  over  the 
whole  exposed  surface  until  the  desired  amount  of  platinum  has  been 
added.  When  this  has  soaked  in,  the  moist  mass  of  crystals  is  thor- 
oughly mixed  by  means  of  shovels.  The  impregnated  mass  of  crys- 
tals is  then  shoveled  onto  the  tile  hearth  of  a  furnace.  This  fur- 
nace (fig.  30)  is  constructed  so  that  the  products  of  combustion  pass 
under  the  tile  hearth,  then  up  over  a  bridge  wall,  back  over  the  mass 
of  crystals  on  the  hearth,  and,  finally,  out  of  a  stack.  The  hearth  is 
usually  about  4  feet  wide  by  10  feet  long.  In  one  side  three  wide 
doors  are  provided,  through  which  the  material  is  shoveled  in  and 
raked  out  and  through  which  the  charge  is  spudded  and  rabbled. 
The  base  of  these  doors  is  on  the  same  level  as  the  hearth;  a  shelf 
about  1  foot  wide  extends  along  the  outside  of  the  furnace,  also  at 
the  hearth  level. 

Every  endeavor  is  made  to  have  a  neutral  or  reducing  flame  in 
firing  the  furnace,  especially  on  the  first  cooking  of  the  platinized 
crystals. 

The  tile  hearth  should  be  hot  (300°  to  400**  C.)  when  the  crystals 
are  shoveled  in.  The  door  exits  should  be  dammed  to  a  depth  of 
6  or  8  inches  with  fine,  previously  calcined  material  and  the  doors 
shut  at  once  in  order  to  keep  out  all  excess  oxygen. 

The  magnesium-sulphate  crystals  melt  in  their  own  water  of  crys- 
tallization, and  as  this  water  is  evaporated  off  the  whole  mass  swells 
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up  in  a  porous,  moist  cake.  When  this  condition  is  reached  a  strong 
crust  has  been  formed  next  to  the. hearth,  and  at  this  point  the  cake 
should  be  broken  up  and  turned  over  by  means  of  a  wide,  flat-nosed 
steel  spud  driven  in  between  the  tile  hearth  and  the  hard  crust  on 
the  underside  of  the  cake.  The  large  chunks  are  then  broken  up 
and  turned  over  from  time  to  time  until  all  the  moisture  is  evap- 
orated except  the  last  molecule  of  the  water  of  crystallization.  The 
cake  is  then  raked  out  and  cooled.  After  cooling  it  is  ground  through 
close-set  fluted  rolls  or  in  a  grinder.  Care  must  be  taken  to  avoid 
dust  loss.  The  ground  product  is  then  remixed  with  enough  water 
to  make  a  thick  paste  and  allowed  to  set  until  it  solidifies.  It  is  then 
reroasted  in  the  same  manner  as  before,  except  that  the  hearth  may 
be  a  little  hotter  to  start  with  and  such  great  care  need  not  be  taken 
to  maintain  reducing  conditions. 

The  cake  from  the  second  roasting  is  run  through  a  pair  of  fluted 
rolls  set  about  three-fourths  of  an  inch  or  1  inch  apart.  The  crushed 
product  is  then  sized  through  a  set  of  shaking  slotted  screens.  Four 
sizes  of  final  product  are  obtained:  (1)  Through  J-inch  by  f-inch 
slots — fines  which  are  crushed  and  refumaced;  (2)  through  J- inch 
by  J-inch  slots,  on  J-inch  by  f-inch  slots;  (3)  through  f-inch  by  IJ- 
inch  slots  on  ^-inch  by  f-inch  slots;  (4)  through  1-inch  by  l|-inch 
slots  on  f-inch  by  IJ-inch  slots. 

There  is  no  oversize,  as  it  is  spalled  on  the  top  screen  until  it  pa^es 
through  the  1-inch  by  l^-inch  slots.  The  finished  material  is  put 
into  closed  bins,  each  size  being  in  a  separate  bin,  and  is  kept  there 
until  it  is  placed  in  the  converter. 

AXOXTNT  OF  OATALYTZO  XATEHZAL  HEaVIBSD. 

A  wide  divergence  is  found  in  different  plants  as  to  the  quantity  of 
platinum  required  to  oxidize  a  given  quantity  of  SOg  gas  and  also 
the  quantity  of  carrier  necessary  for  such  platinum,  or  in  other 
words,  the  platinum  concentration  of  the  contact  mass.  As  a  matter 
of  fact,  there  are  many  features  which  radically  influence  capacity. 
Principal  among  these  may  be  mentioned : 

1.  Absolute  cleanliness  of  the  gas,  not  only  from  mechanical  im- 
purities, but  also  from  gaseous  impurities,  especially  the  halogens, 
AsHg,  and  similar  gases.  The  presence  of  any  of  these  impurities 
will  interfere  with  conversion  and  cut  down  the  capacity  decidedly. 

2.  Porosity  of  platinum  carrier  or  actual  surface  exposure  for  a 
given  weight  of  platinum  used. 

3.  Concentration  of  SOj  in  the  gases  and  efficiency  of  conversion 
desired.  A  large  increase  in  the  amount  of  SO2  oxidized  by  a  given 
weight  of  platinum  is  possible  if  the  cost  of  sulphur  dioxide  is  not 
a  large  factor,  and  high  conversion  and  consequent  high  yield  from 
sulphur  is  not  an  essential. 
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4.  Fairly  accurate  control  of  beat  conditions  within  the  converter 
in  order  to  avoid  too  high  temperatures  with  consequent  inhibition 
of  the  oxidation  or  reversal  of  the  reaction. 

In  general,  it  may  be  stated  that,  with  very  efficient  operation, 
using  absolutely  clean  sulphur  dioxide  gas  at  a  concentration  of 
C  to  7  per  cent  SOg  along  with  the  carefully  prepared,  very  porous, 
magnesium  sulphate  contact  material,  and  with  proper  control  of 
temperatures  the  average  practice  in  the  United  States  uses  14  to 
16  Troy  ounces  of  platinum  for  each  ton  of  H2SO4  (mozM>hydrate 
basis)  daily  production.  Plants  are  now  in  operation  using  only 
12  ounces  of  platinum  per  ton  of  H2SO4  production* 

As  regards  the  platinum  concentration  in  the  contact  material, 
this  varies  from  0.1  to  0.3  per  cent  by  weight,  but  the  evidence  is  not 
conclusive  that  either  of  these  extremes  is  preferable,  as  the  porosity 
and  consequent  surface  exposure  of  the  platinum  carrier  varies 
greatly.  It  has  frequently  been  found  advisable  to  iSU  the  converter 
with  contact  material  of  several  different  platinum  contents,  using 
material  of  0.1  per  cent  content  for  the  initial  oxidation  and  finishing 
with  material  of  considerably  higher  platinum  content. 

TBXATlOSyT  OF  FOTTL  HAtfJ KBl  U  M-SXTLPHATE  OOVTAOT  XAflS  TO  BEYIYE  ITS 

ACTZTITT. 

If  the  loss  of  activity  is  due  to  temporary  "poisoning,"  such  as  is 
caused  by  the  presence  of  halogens,  the  cause  of  the  trouble — that  is 
to  say,  the  poisonous  gases — should  be  first  corrected,  after  which 
raising  the  temperature  of  the  incoming  gases  will  frequently  in- 
crease the  conversion  to  its  original  efficiency.  If  this  be  done  the 
temperature  must  be  lowered  very  slowly  to  its  original  point,  and 
sometimes  must  be  maintained  at  5°  or  10°  C.  higher  than  the  orig- 
inal i)oint. 

If  the  poisoning  is  more  serious,  caused  by  traces  of  arsenic  or 
other  similar  compounds,  this  condition  can  be  largely  overcome  by 
shutting  down  the  converter  while  hot  and  immediately  filling  it 
with  chlorine  gas,  blinding  the  inlet  and  outlet  of  the  converter,  and 
permitting  the  contact  mass  to  stand,  heated,  in  the  atmosphere  of 
chlorine  for  about  24  hours,  when  the  converter  should  be  again  cut 
into  the  system  and  brought  up  to  the  required  temperature  by  pass- 
ing hot  SO2  gas  through  it.  Within  18  to  24  hours  after  the  SO2 
gas  is  introduced  good  conversion  is  usually  obtained ;  if  the  i)oison- 
ing  has  not  been  too  serious,  the  conversion  efficiency  will  be  nearly 
that  of  the  new,  clean  material. 

If  tlie  poisoning  is  very  serious,  caused  by  large  amounts  of  arsenic, 
SiF4,  or  other  impurities,  the  contact  material  must  be  taken  out  of 
the  converter,  treated,  and  reroasted.  The  method  of  treatment  is  as 
follows: 
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Into  a  rectangular  wooden  box,  about  4  feet  wide  by  10  feet  long 
by  12  to  14  inches  deep,  should  be  placed  enough  pure  water  to  add 
about  5  molecules  of  water  to  the  amount  of  foul  magnesium  sulphate 
material  to  be  treated.  Into  this  water  should  be  dumped  about  25 
gallons  of  strong  nitric  acid  and  12|  gallons  of  commercial  muriatic 
acid.  One  thousand  to  1,200  pounds  of  the  foul  contact  material 
should  be  then  gradually  dumped  into  the  weak  acid  mixture. 
This  must  be  done  carefully,  as  a  great  amount  of  heat  is  gen- 
erated and  the  solution  is  liable  to  foam  and  boil  over,  causing  a 
heavy  loss  in  platinum.  Generally  about  half  of  the  charge  of  foul 
material  is  added  and  stirred  thoroughly  until  the  reaction  has 
subsided,  after  which  the  balance  of  the  material  is  added  in  smaller 
lots,  the  mixture  being  stirred  after  each  addition  until  the  reacti<m 
has  subsided. 

The  dehydrated  magnesium  sulphate  goes  into  solution  with  diffi- 
culty, but  the  temperature  of  the  solution  rises  very  considerably  and 
by  suitable  and  continous  stirring  all  of  the  magnesium  sulphate 
may  be  dissolved.  The  addition  of  25  to  50  pounds  of  cane  sugar 
to  the  batch  is  advisable,  as  this  sugar  not  only  assists  in  the  sub- 
sequent ''  setting  *'  of  the  batch  but  also  acts  as  a  reducing  agent  to 
facilitate  reduction  of  platinum  in  the  subsequent  calcining.  After 
the  charge  is  completely  dissolved  it  should  be  allowed  to  stand 
until  the  whole  mass  has  solidified,  which  usually  takes  about  24 
hours.  It  is  then  broken  up,  removed  from  the  box,  and  roasted, 
screened,  and  sized  in  exactly  the  same  manner  as  with  new  material, 
except  that  complete  grinding  of  the  first  roasted  product  is  un- 
necessary. 

A  simple  method  of  testing  contact  material  to  determine  whether 
it  is  active  is  to  hold  a  small  piece  with  a  pair  of  tongs  in  the  flame 
of  an  ordinary  Bunsen  burner  until  it  is  incandescent;  then  pinch 
the  gas  tube  of  the  burner  putting  out  the  flame,  until  no  incandescence 
is  visible  in  the  piece  of  contact  material ;  release  the  tube,  allowing 
the  gas  to  again  come  from  the  burner,  and  if  the  contact  material  is 
active  the  gas  will  ignite.  This  is  a  rough  method,  but  quick,  and 
gives  an  extremely  good  index  as  to  the  activity  of  the  mass. 

PLATINUM  CATALYZER  AVITH  ASBESTOS  FIBER  CARRIER. 

The  type  of  contact  material  used  in  the  "  Badische "  process  is 
platinum  catalyzer  with  asbestos  fiber  carrier.  The  material  consists 
of  carefully  selected  long-fiber  asbestos  treated  in  somewhat  the  same 
manner  as  is  described  later  in  the  discussion  of  the  treatment  of  the 
asbestos  used  to  make  the  mats  in  the  "  Mannheim  ^  process.  After 
the  asbestos  fiber  has  been  treated  and  dried  it  is  unmersed  in  a  bath 
of  platinic  chloride ;  the  impregnated  asbestos  is  permitted  to  drain, 
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dried,  and  fluffed.  This  asbestos  is  then  placed  upon  grilled  shelves 
in  cast-iron  converters,  so  connected  that  the  gas  flow  is  downward, 
in  order  to  keep  the  light,  fluffy  material  in  place  and  prevent  chan- 
neling. Usually  two  converters  are  used  to  each  unit  in  connection 
with  two  external  tubular  heat  exchangers,  such  as  have  been  previ- 
ousl}^  described.  The  first  converter  is  considerably  larger  than  the 
second  converter,  and  most  of  the  conversion  takes  place  in  the  for- 
mer. The  asbestos  in  the  second  converter  usually  carries  a  higher 
platinum  content  than  that  in  the  first  converter,  but  there  is  less 
material  used.  This  contact  material  gives  the  largest  surface  in  pro- 
portion to  the  platinum  used  of  any  of  the  various  catalytic  materi- 
als, and  for  that  reason  less  platinum  is  required  per  ton  of  acid 
capacity  than  is  required  in  the  best  type  of  magnesium  sulphate- 
platinum  contact  material.  Very  good  results  are  obtained  on  a  basis 
of  13  to  14  Troy  ounces  of  platinum  per  ton  daily  capacity  of  mono- 
hydrate  sulphuric  acid. 

The  success  of  this  form  of  catalytic  material  depends  upon  the 
absolute  cleanliness  of  the  gas  from  mechanical  impurities,  acid  mist, 
etc.  Temporary  "  poisoning "  by  halogens  may  be  overcome  in  the 
same  manner  as  with  other  materials,  but  retreatment  of  this  material 
when  it  is  badly  fouled  with  arsenic  or  other  similar  **  poisons "  is 
practically  impossible.  If  this  contingency  arises,  it  is  necessary  to 
replace  with  new  contact  material  and  recover  the  platinum  from  the 
old  material.  The  asbestos  fibers,  being  extremely  fragile,  will  not 
withstand  anything  but  the  most  careful  handling,  and  rapidly  lose 
their  strength  and  stability  when  exposed  to  the  high  heat  inside  of 
the  converters. 

OONVEBSIOV  SYSTEM  OF  THE  "  TEVTELEW  **  PE00E88. 

In  the  "Tentelew"  process  the  preheating  of  the  incoming  SOg 
gases  and  the  maintaining  of  uniform  temperature  within  the  con- 
verter are  largely  accomplished  by  an  entirely  different  method  than 
is  employed  in  any  of  the  other  processes — ^namely  by  heat  radia- 
tion instead  of  by  heat  transfer.  The  cold  incoming  SO2  gases  first 
pass  through  a  single  vertical  tubular  heat  exchanger  (fig.  31),  con- 
structed after  the  same  design  as  has  been  previously  mentioned  in 
connection  with  the  "  Badische  "  process,  but  the  increase  in  tempera- 
ture is  much  less  than  in  the  "  Badische  "  or  "  Grillo-Schroeder  "  heat 
transfers.  The  partly  preheated  gases,  after  leaving  the  heat  ex- 
changer, enter  the  top  of  the  converter  (fig.  32).  The  converter  is 
constructed  so  as  to  utilize  heat  by  radiation  and  also  to  take  ad- 
vantage of  the  fact  that  with  gases  moving  at  very  sloMf  speed  the 
platinum  catalyzer  becomes  active  at  a  much  lower  temperature 
than  is  ordinarily  the  case.    The  top  part  of  the  converter  is,  rela- 
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lively  speakings  very  large,  lienee  the  velocity  of  the  entering  gases  is 
greatly  reduced.  This  part  of  the  converter,  with  very  large 
cro6s*section,  is  termed  the  '^  equalizing  space '^;  at  the  bottom  of 
this  space  is  a  specially  constructed  cast-iron  grill  or  sieve-plate. 
This  sieve-plate  is  provided  with  a  large  number  of  cast-iron  "  pyra- 
mids ^  projecting  upward.  The  principal  portion  of  the  contact 
mass,  which  is  platinized  asbestos,  is  spi*ead  on  this  sieve-plate  bat 


FtauRi  31. — Ilcat  exchanger  and  converter,  *'  Tentelew  '*  system,    a,  inlet  used  in  startln;; 

ft.  Inlet  to  preheater;  o,  outlet 

does  not  reach  completely  to  the  top  of  the  pyramids.  As  this  upper 
portion  of  the  contact  mass  that  comes  into  contact  with  the  fresh 
gases  has  a  large  surface  exposure  it  radiates  a  considerable  amount 
of  heat  into  the  equalizing  space  above  it.  Badiation  is  also  greatly 
assisted  by  the  cast-iron  pyramids  conducting  heat  from  their  bases, 
which  are  surrounded  by  active  contact  mass,  to  their  points,  which 
protrude  above  the  mass  and  into  the  gases  entering  it.  By  this 
means  not  only  are  the  gases  entering  the  contact  mass  preheated 
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to  a  temperature  at  which  maximum  oxidation  takes  place,  but  this 
transfer  of  heat  also  serves  to  cool  the  temperature  of  the  gases 
in  the  zone  of  reaction  itself,  and  thus  prevents  serious  overheating 
of  the  platinum  catalyzer.  After  passing  tliix^ugh  the  sieve-plate 
the  gases  enter  a  part  of 
the  chamber  which  has  a 
much  smaller  cross  section, 
this  part  ccmtaining  the 
rest  of  the  contact  material 
and  being  heavily  insulated 
to  prevent  loss  of  heat.  The 
final  oxidation  takes  place 
here  and  the  hot  SO^  gases 
pass  out  at  the  bottom  and 
into  the  top  of  the  tubular 
heat  exchanger  previously 
mentioned,  preheating  the 
entering  SO2  gases  to  a 
temperature  sufficiently 
high  to  start  the  reaction 
i^hesx  reinforced  by  the  ad- 
ditioiial  heat  radiated  from 
the  sieve-plate.  An  exter- 
nal preheating  furnace  with 
by-pass  connections  is  used 
to  start  the  process,  then 
this  furnace  is  cut  out  and 
the  operation  proceeds  as 
described. 


COMBINED   OXIDE   AXO 
PLATINUM  SYSTEM. 

Some  systems^  especially 
the  "  Mannheim,"  econo- 
mize in  the  use  of  platinum 
by  utilizing  hot  ferric  oxide 
to  oxidize  part  of  the  S0„ 
the  oxidation  being  com- 
pleted by  means  of  plati- 
num. The  ferric  oxide  is  a  product  of  the  roasting  of  coarse  (2-inch 
to  2^-inch)  pyrite  in  lump  burners.  This  product  is  screened  after 
being  discharged  from  the  lump  burners  and  the  coarse  oxide  is 
used  in  the  oxide  shafts. 


FiGUAB  32. — Cumbinatlou  converter  and  heat 
exchanger,  "Tentelew**  Bystem. 
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These  shafts  are  usually  square,  steel,  brick-lined  chambers  meas- 
uring 20  to  25  square  feet  in  cross  section  and  10  to  12  feet  high. 
They  are  filled  with  the  burned,  screened,  iron-oxide  lumps,  2  inches 
or  larger  in  size.  A  certain  amount  of  fresh  oxide  lumps  is  added 
to  the  top  of  the  shaft  each  day  and  a  corresponding  amount  drawn 
from  the  bottom.  The  hot  SOj  gas  mixture  from  the  ore  or  sulphur 
burners  enters  the  base  of  the  oxide  shaft  and  passes  up  through  the 
oxide  filling.  About  40  to  50  per  cent  of  the  SOj  is  usually  con- 
verted to  SOj  in  these  towers.  The  temperature  of  the  ferric  oxide 
contact  mass  should  not  be  below  600°  C,  otherwise  SOj  is  lost,  as 
it  combines  with  ferric  oxide  to  form  ferrous  sulphate.  The  mixed 
SO2  and  SO,  gases  are  cooled  and  the  SO,  absorbed  in  strong  sul- 
phuric acid ;  the  residual  gas  is  filtered  and  cleaned,  passed  through 
the  heat  transfers  following  the  platinum  shaft  and  above  the  oxide 
shafts,  then  through  a  preheating  furnace,  and,  finally,  through  the 
platinum  shaft. 

PLATZVITM  SHAFTS. 

There  is  usually  one  platinum  shaft  to  each  two  oxide  shafts. 
Each  shaft  usually  consists  of  three  ovens  about  4  feet  square  by 
1  foot  deep.  In  each  oven  are  placed  several  platinum  mats  supported 
between  wire  gauze.  The  mats  are  made  of  about  f-inch  asbestos 
rope  woven  with  the  strands  about  one-eighth  inch  apart  in  the 
clear.  From  20  grams  to  25  grams  of  platinum  are  deposited  on 
each  mat.  The  following  is  a  description  of  the  Mannheim  mat 
platinizing  and  mounting  process,  which  is  typical  of  the  usual 
practice : 

METHOD  OF  PLATIVIZIVO  AVD  MOUHTIVO  THE  XATB. 

To  40  liters  of  pure  distilled  water  is  added  1  liter  of  a  solution 
of  sodium  carbonate  (containing  three-eighths  of  a  pound  of 
NaaCOj).  The  liquid  is  heated  by  means  of  steam  at  about  20-pound 
pressure  until  it  boils  vigorously ;  then  the  asbestos  mat,  which  has 
been  shaken  to  remove  loose  particles,  is  placed  in  the  bath.  One 
liter  of  sodium-acetate  solution  (containing  1  pound  of  pure 
HCOONa)  is  added,  and,  after  bringing  the  liquid  again  to  the 
boiling  point,  400  cubic  centimeters  of  10  per  cent  platinic  chloride 
(PtCl4)  solution  (previously  made  alkaline  with  sodium-carbonate 
solution)  is  poured  in  slowly.  The  mat  is  moved  up  and  down 
through  the  solution  three  or  four  times,  and  then  a  cover  is  placed 
on  the  bath  and  the  liquid  allowed  to  boil  for  a  quarter  of  an  hour. 
The  mat  is  then  reversed  and  a  further  200  cubic  centimeters  of 
platinic  chloride  (PtCl4)  solution  added,  after  which  the  solution 
is  kept  at  the  boiling  point  until  the  whole  of  the  platinum  has  been 
deposited  on  the  mat.  This  takes  10  to  20  minutes,  and  is  shown  by 
the  complete  clearing  of  the  liquid. 
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The  mat  is  then  reversed  and  placed  in  another  bath  containing 
60  liters  of  cold  water.  When  10  mats  have  stood  in  this  bath  4 
to  6  hours,  the  water  is  run  off  and  replaced  by-  60  liters  of  a  10  per 
cent  H2SO4  wash  at  a  temperature  of  85®  to  40**  C.  This  first 
acid  wash  lasts  about  18  hours,  and  is  followed  by  a  second  10  per 
cent  H2SO4  wash,  lasting  the  same  length  of  time  and  at  the  same 
temperature. 

The  acid  treatment  is  followed  by  two  hot-water  washings,  each 
lasting  10  to  12  hours,  which  remove  the  soluble  sulphates  formed 
during  the  treatment  with  H2SO4. 

The  mats  are  then  placed  on  wooden  racks  in  a  hot-air  oven,  at  a» 
temperature  of  about  60®  C.,  to  drain  and  dry.  After  drying,  they 
are  ready  to  be  mounted  for  baking  in  the  platinum  shaft.  The 
mats  are  mounted  as  follows :  (a)  Heavy  iron  frame  with  handle^ 
(6)  iron- wire  grid,  (c)  platinized  mat,  (d)  light  iron  frame,  and  so- 
on until  10  mats  are  in  position. 

The  complete  element  is  now  placed  in  one  of  the  sections  of  the 
platinum  shaft  and  baked  for  5  to  6  hours  at  a  temperature  of 
450®  C.  After  baking,  the  element  is  dismantled  and  the  mats 
placed  carefully  (as  they  are  very  brittle)  in  a  tank  filled  with 
cold  distilled  water,  where  they  are  left  for  about  2  hours,  until  they 
are  quite  pliable.  The  water  is  then  run  off  and  a  10  per  cent  solu- 
tion of  hydrochloric  acid  is  added  and  kept,  by  means  of  steam,  at 
about  50°  C.  for  12  hours. 

After  this  follow  two  hot-water  washings,  each  lasting  6  hours,, 
and  finally  one  cold-water  wash  lasting' the  same  length  of  time^ 

The  mats  are  then  drained  on  racks  and  sprinkled  with  cold  dis- 
tilled water  until  the  water  draining  from  the  mats  shows  no  trace 
of  either  chloride  or  sulphate.  The  mats  are  then  drained  and 
dried  and  are  ready  for  use. 

It  is  important  to  test  the  distilled  water  systematically,  as  the 
presence  of  any  impurity  affects  the  deposition  and  adherence  of 
the  black  platinum  on  the  asbestos. 

RE-TBEATMEKT  07  XAT8  FOB  BEXOVAL  07  ABSEKIO. 

After  the  removal  of  an  element  from  the  plant,  samples  are  taken 
from  the  third  and  sixth  mats,  and  the  percentage  of  arsenic  deter- 
mined. The  mats  are  then  given  a  6  per  cent  hydrochloric-acid  wash 
at  60°  C.  for  6  hours.  They  are  then  washed  twice  in  hot  water  and 
finally  drained  and  sprayed  with  distilled  water  till  the  water  issuing 
from  the  mats  shows  no  trace  of  sulphate  or  chloride.  The  mats  are 
then  dried  and  samples  again  taken  to  determine  the  arsenic  content 
in  the  re-treated  mat. 
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The  two-G^bsLgt  sys/bsm  of  oxidation  witk  lerric  oxide  and  platunm, 
of  the  Maanheftm  process,  is  considerably  -mare  expensive  bodi  in  instal- 

latioQ  and  operation  than  any  of  tlie 
'^stxaight^'  platinum  oxidation  sys- 
tems. The  multiplicity  of  heat  trans- 
fer systems,  SO^  absorption  systems, 
oxide  and  platinum  converter  units, 
etc^  add  greatly  to  the  initial  in^stal- 
lation  oost  and  complicate  the  plant 
operations;,  repairs  are  a  heavy  ex- 
pense item,  and  the  only  advantage 
is  a  saving  for  platinum  in  the 
original  installation.  An  advantage 
of  the  ferric  oxide  contact  shaft  is 
that  it  removes  the  arsenic  effectively 
and  thus  protects  the  platinum  mass. 

COOLING  THE  S0>  GASES. 


The  SO3  gases,  after  leaving  the 
converter  or  heat  transfer,  are  passed 
through  a  cooling  system  before  they 
enter  either  the  oleum  towers  or  the 
final  absorbing  tower.  This  cooling 
system  usually  consists  of  simply 
steel  or  cast-iron  pipe,  air  cooled,  of 
sufficient  size  to  carry  the  gases  with- 
out frictional  re^stance  and  long 
enough  to  coo!  the  gases  by  radiation 
to  a  temperature  of  50°  C,  or  prefer- 
able lower  {fig.  32). 

If  the  SO2  gases,  before  conver- 
sion, have  been  thorou^ly  dried 
with  strong  sulphuric  iMnd,  there 
will  be  no  acid  condensation  in  the 
cooling  system  following  the  con- 
verters, and  steel  piping  may  be  nsed. 


FiurRB  ss.— Natural-draft  air  cooler  This  pipe  may  also  be  Water  grayed 


for  coeliiis  S(^  sms  after  teariBS    if   dfisired.       If   the    gSSCS,    how«V«X, 

the  converter.     <i,  SOa  gas   Inlet ;  .  ■  j        ^i  * 

1),  air  Inlet ;  c,  six  iiiindred  boiler  contain   a    oonsiaeratoie   amount   of 
tubes,  u  loch  h!>  i«  feet;  <f,  air  HJSO4  after conTersioii, this  acid  will 

inlet;  r,  ROb  gas  ©utlet.  •    »,    .  *  ^1  «  ■■ 

precipitaite  out  as  the  gas  cools,  and 
cast-iron  pipes  must  be  nsed  ia€  the  &rst  (hot)  posrtion  of  the  cooling 
installation,  as  liot,  strong  II2SO4  attaclcs  steel.  Steel  heat  ti^nsfers 
can  not  be  successfully  used  unless  the  gases  are  thocougiily  dried. 
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Cast-iron  pipe  cracks  badly,  howevec,  eF^i  when  cast  without  chap- 
lets,  and,  from  every  consideration,  it  is  advisable  to  dry  thoroughly 
the  SO2  gases  before  conversion* 

VTNAL  ABSOBFTION  SYSTEM. 

The  final  tower  in  which  the  SO3  is  absorbed  in  sulphuric  acid  is 
constructed  exactly  like  the  tower  for  drying  the  SO2  gases,  previ- 
ously described.  The  acid  delivered  to  the  distributing  pan  at  the 
top  of  the  tower  should  be  in  such  quantity  relative  to  the  SOj  to  be 
absorbed  tliat  the  acid  will  be  strengthened  from  97  or  97^  per  cent 
entering  strength  to  99  or  99^  per  cent  exit  strength  in  its  passage 
through  the  absorbing  tower  and  at  the  same  time  absorb  all  the 

so,.  * 

The  acid,  after  leaving  the  base  of  the  absorbing  tower,  passes 
through  a  cast-iron  pipe  to  an  acid  <x)oler  situated  off  to  one  side 
and  at  a  lower  level.  In  this  pipe,  and  close  to  the  tower,  is  pro- 
vided an  overflow  through  which  all  the  acid  not  returned  from  the 
cooler  to  the  absorbing  tower  passes.  This  acid  is  the  plant  prod- 
uct and  goes  to  storage  or  direct  to  the  oleum  system.  The  strength 
of  such  acid  is  usually  about  99  or  99^^  per  cent. 

Between  this  overflow  and  the  cooler  is  situated  the  weak  acid  or 
water  inlet  where  the  requisite  proportion  of  water  is  added  to  re- 
duce the  acid  to  about  97^  per  cent  strength.  At  this  pointy  also,  the 
acid  returning  from  the  SOg  drier  enters. 

The  adding  of  the  weak  acid,  the  drying  of  the  SO2  gases  in  the 
drying  tower,  and  the  absorption  of  the  SO3  in  the  absorbing  tower 
all  tend  to.  raise  the  temperature  of  the  acid,  and  this  temperature 
niust  be  reduced  by  cooling. 

The  acid-cooling  system  is  of  cast  iron  and  may  be  simply  large 
pipes,  water  sprayed,  or,  more  preferably,  a  manifold  cooler  built 
of  sections  of  standard  pipe  and  fittings  in  such  a  manner  that  the 
acid  to  be  cooled  passes  between  an  outer  and  inner  pipe,  the  inner 
pipe  being  water  cooled.  (See  fig.  34.)  Provision  should  be  made 
for  draining  and  cleaning  the  cooler  occasionally,  as  sulphates  tend 
to  accumulate. 

From  the  cooler  the  acid  is  delivered  to  the  pans  of  the  absorbing 
and  drying  towers  by  means  of  a  cast-iron  centrifugal  pump.  This 
pump  sfaonld  be  a  closed  runner  pump,  designed  in  such  a  manner 
that  the  stufiing  box  is  on  the  suction  side.  A  vertical  pump  with 
liHig  shaft,  acid  inlet  around  the  shaft  above  the  runner,  and  long 
pipe  section  between  the  acid  inlet  and  the  stuffing  box  above  works 
^ery  welL  If  well  designed  and  constructed,  such  a  pump  will  run 
for  a  year  or  more  without  repairs. 
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OLBmC  ST8TEM. 

In  the  manufacture  of  oleum  (fuming  sulphuric  acid)  part  or  all 
of  the  strong  acid  overfloi^ing  from  the  absorbing  tower  is  passed 
down  through  towers  against  an  upcoming  stream  of  SO,  gases. 


FKii'DB  34. — Cuolrr  for  strong  arid,  a,  Add  Inlet  monlfotd  from  absorber;  h,  add  outlet 
inunlfuld ;  c,  ulendnrd  l-lncb  pipe  ;  d,  coollog  wntpr  ontlet !  e,  oootlne  water  Inlet ;  f, 
standard  tPe,  6  iDcbcs  bji  0  Inchi'B  lif  12  Icttica ;  u,  staodard  2-lDcb  ell ;  h,  etandard  6-liidi 
cast-lroD  pl|«:  <,  standard  S-lnrb  base  Ices. 

These  towers  may  be  15  to  30  inches  inside  diameter  and  10  to  25 
feet  high,  depending  on  the  capacity  desired  and  the  strength  of  the 
SOj  gases.  Hot  oleum  attacks  steel  and  also  tends  to  crack  cast 
iron.  An  excellent  type  of  construction  comprises  an  outer  steel 
shell  with  cast-iron  base  and  top.     This  steel  shell  is  lined  with  thin 
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cast-iron  liner  rings  or  sections,  the  small  space  between  the  rings 
and  the  outer  steel  wall  being  filled  in  with  a  semifluid  acid-proof 
cement,  such  as  sodium  silicate  and  silex, 
which  hardens  under  the  action  of  the 
acid. 

The  towers  are  filled  with  large  quartz 
pebbles  or  special  acid-proof  filling  in 
order  to  provide  a  large  absorption  sur- 
face. As  the  absorption  of  SOj  by  sul- 
phuric acid  generates  heat,  a  small  acid 
cooler  should  follow  each  oleum  tower  if 
these  towers  are  arranged  in  series.  Cast- 
iron  or  steel  tower  shells  lined  with  acid- 
proof  brick  (fig.  35)  are  also  used  suc- 
cessfully, but  have  the  disadvantage  of 
poor  heat  radiation. 

There  are  several  methods  of  arrang- 
ing and  operating  these  towers. 

Several  towers  may  be  installed  in  par- 
allel, all  supplied  with  SOj  gases  from  a 
common  header  and  the  amount  of  gases 
entering  each  tower  from  the  header 
being  controlled  by  a  valve.  The  strong 
acid  from  storage  is  admitted  into  the 
top  of  each  tower;  the  oleum  discharges 
at  the  bottom  of  each  tower  through  a 
hydrometer  boot.  In  this  way  the 
strength  of  the  oleum  produced  in  each 
tower  may  be  closely  governed  by  regu- 
lating the  gas  and  acid  fiow.  The  gases 
and  SO,  from  the  oleum  tower  go  directly 
to  the  97^  or  98  per  cent  acid  towers  for 
complete  recovery  of  the  SO,, 

Another  method  is  to  have  two  or  more 
oleum  towers  in  series  directly  in  the  gas 
line  leading  from  the  converters  cr  h.eat 
transfers  to  the  absorbing  tower.  In  this 
installation  all  the  SO,  gas  passes 
through  the  oleum  towers  in  series.  The 
strong  sulphuric  acid  passes  down  through 
the  towers  in  series,  and  acid  coolers  (fig. 
36)  are  installed  between  each  two  oleum 
towers.  In  this  type  of  installation  the  ™"™''  "•  *-""^''  i"""*' 
strength  of  the  oleum  is  regulated  solely  by  control  of  the 
amount  of  acid  absorbed  and  the  temperatures,  as  all  the  gas  is 


— Oleum    towCT. 


brick    laid    wltb     daro 
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passing  through  the  tourers  at  all  times.  If  the  olaum  ^odaoed  is 
too  strong,  it  is  weakened  by  admitting  weaker  acid  after  the  last 
absorption  of  SO3  has  taken  pUce. 

APPBOZntATE  IKSTAI&A. 

TION     AKD      HANTTFAC- 
TUSXSta  COSTS. 

cxwre  or  nraTAiLATioir. 

The  costs  of  installing  ths 
Grillo-Schroeder,  Badische, 
or  Tentekw  systems  in  a 
fairly  large-sized  plant 
(daDy  capacity  60  ions  or 
more)  do  not  differ  widclv. 
On  a  prewar  basis,  with 
costs  of  material  and  lalxir 
as  in  about  the  years  WID- 
ISH, the  cost  would  be  ap- 
proximatelv  $6,000  per  ton 
of  HjSO/  (100  per  cent 
basis)  daily  capacity  if 
pyrite  burners  and  complete 
ore-liandling  equipment  be 
included. 

The  substitution  of  sul- 
phur for-  pyrite  would  de- 
crease the  installation  cost 
$1,000  to  $1,500  per  ton  of 
daily  capacity. 

The  cost  of  materials  and 
labor  existing  in  this  conn- 
trj'  during  the  war  and  at 
the  present  time  are  so 
much  higher  than  in  pre- 
war times  and  Tarv  so 
widely  that  a  general  esti- 
mate of  present  costs  of  in- 
stallation is  liable  to  be  mis- 
leading. 

Ttic  following  estimaifiS 
per  ton  of  daily-capacity 
installation  cost  cover  a 
large  plant  construction  in 
the  United  States  during  the  year  1918  and  utilizing  brimsione  as 
the  sole  source  of  SO^  gases.  This  plant  used  a  modification  of  the 
Grillo-Schroeder  system. 


'niLiiE  3(I.^-C<xiler  for  utii 

a,  CooHdc  water  Islet,    1 

b,  coelloe  voter  oatlet ;  e 
outlet. 
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Estimated  cost  of  iiisialling  a  large  acid  plant  in  i.OiiS. 

^  -  Per  ton. 

General :  dally  capacity. 

T5xcavatlon $40 

mwellaiieoms 80 

Total 120 

Buildings : 

Concrete 280 

=StTactTinil  steel :^32 

L.«20^er 240 

Booflng  (all  classes) 108 

Totai 1, 154 

£q«iipiuent : 

Material 3.314 

Labor 1,  700 

Total 6, 168 

Platinum 1, 5G0 

Total 7,  728 

Overhead,  supervision,  and  indirect  expense 600 

Grand  total 8,328 

The  estimates  for  this  plant,  however,  alsa  included  several  deni- 
trating  and  heat  <H>iM>entf atinig  towers,  very  large  acid  storage  tanks, 
and  all  aooessories.    No  beat  transfers  were  used« 

For  a  Grillo-Scliroeder  unit  of  approximately  20  tons  daily  ca- 
pacity^ induding  dust  flue,  cooling  and  scrubbing  system,  box  type 
filters,  preheating  furnace,  contact  tubes,  gas  cooling  and  absorbing 
system,  oleum  system  and  acid  storage,  but  not  including  roasting  or 
ore  handling  installation  or  buildings,  the  approximate  amount,  of 
materials  required  is  as  follows: 

Materials  required  for  a  Grillo-Schroeder  unit  of  20-ton  capacity. 

Brick , 26,  000 

Concrete,  cubic  yards 225 

Lead,  ijouimIs S2, 000 

Cast  iron,  pounds 215,000 

Steel,  pounds 45,  000 

Lumber,   board   feet 45.000 

As  the  size  of  plant  increases  up  to  about  60  tons  daily  capacity,  the 
ratio  of  construction  materials  used  to  tonnage  capacity  decreases 
materially.  The  amount  of  buildings  necessary  depend  largely  upon 
the  climatic  conditions  at  the  plant  locality. 

Tlie  cost  of  a  Mannheim-tyjDe  plant,  with  its  double  oxidation  and 
absorption  system,  is  much  higher  than  that  of  any  of  the  other  three 
types  of  plants  mentioned. 
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MANUFACTURING  COSTS. 

The  factory  cost  of  producing  sulphuric  acid  in  this  country  prior 
to  the  war  in  large  and  well  designed  plants  of  the  Grillo-Schroe- 
der,  Badische,  or  Tentelew  systems,  including  plant  overhead 
charges,  cost  of  ore  roasting  and  all  charges  for  operation  and  re- 
pairs, labor,  and  materials,  but  not  including  plant  amortization  or 
cost  of  sulphur,  varied  between  $2.50  and  $4  per  ton  of  acid  (100 
per  cent  H2SO4  basis).  This  range  in  costs  arises  from  variations 
in  the  gases  used  as  to  SOj  strength  and  dust  and  fume  content ;  from 
tlie  complete  or  partial  use  of  heat  transfers  for  gas  preheating,  or 
the  absence  of  such  equipment,  necessitating  preheating  by  fuel ;  and 
lastly,  but  not  least,  from  intelligence  in  the  design  and  operation  of 
the  plant. 

The  following  estimates  of  actual  cost  of  operation  apply  to  a  plant 
constructed  during  1918. 

Estimated  cost  of  operation^  per  ton  of  aeid. 

Coal  consumption,  tons :. 0.33 

Water  consumption,  gallons 0,900 

Power   consumption,    horsepower-hours 120 

Compressed  air,  cubic  feet 2,000 

The  number  of  men  required  to  operate  a  contact  plant  is  compara- 
tively small.  For  a  plant  ranging  up  to  60  tons  in  daily  capacity 
one  operator  per  shift  with  an  assistant,  who  also  attends  to  the 
preheating  fires,  is  required ;  also  there  should  be  one  man  on  the 
day  shift  for  changing  filters,  cleaning  dust  flues,  etc.,  and  one  man 
loading  and  unloading  acid,  etc.  This,  of  course,  does  not  include 
the  men  required  for  handling  ore  and  running  the  roaster.  Kepairs 
are  light  in  a  well-designed  and  well -operated  plant. 

COMPABISON  OF  COSTS  OF  HANTJFACTXrBmO  ACID  IN  CHAHBEB 

AND  IN  CONTACT  PLANTS. 

For  high-strength  acid,  such  ag  is  employed  in  the  manufacture  of 
dyes,  explosives,  and  other  special  chemical  industries,  the  contact 
process  is  by  far  the  cheapest  and  most  efficient. 

For  commercial  oil  of  vitriol  (66°  B.  acid),  such  as  is  usually 
shipped  for  various  manufacturing  processes,  petroleum  refining, 
and  other  uses,  the  contact  process  (excepting  the  "  Mannheim  "  proc- 
ess) should  produce  the  cheaper  acid. 

For  low-strength  acid,  such  as  is  usually  employed  in  the  manu- 
facture of  fertilizers,  the  acid  itself,  based  on  the  cost  of  producing 
the  SO3,  can  be  made  more  cheaply  by  the  contact  than  by  the  cham- 
ber process,  but  there  are  other  factors  to  be  considered,  chief  among 
them  being  the  storage  facilities  and  the  necessity  of  diluting  the 
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acid  before  using  it.  Furthermore,  the  chamber  process  as  practiced 
at  most  fertilizer  plants,  does  not  require  as  highly  trained  and  ex- 
perienced a  staff  as  does  a  contact  plant.  With  an  equally  capable 
and  trained  staff  the  costs  at  some  plants  would  probably  show  in 
favor  of  the  contact  process,  but  for  the  production  of  low-strength 
acid  for  ordinary  purposes  from  pyrite  or  other  ores  which  may  con- 
tain impurities,  the  chamber  process  is  the  cheaper. 

LEACHIHG  Ain)  SnTTEBIirO  CALCINED  OBE  OK  FTBTTE  CIHBER. 

In  the  discussion  relating  to  the  raw  materials  used  for  the  manu- 
facture of  acid,  mention  is  made  of  the  fact  that  a  large  proportion 
of  the  Spanish  pyrite  ore,  and  also  much  of  the  domestic  ore  from 
the  Southern  States,  carries  copper  in  proportions  that  make  its 
recovery  worth  while.  Also,  in  order  to  prepare  roasted  or  calcined 
ore,  containing  copper  for  the  iron  blast  furnace,  it  is  necessary  to 
leach  out  the  copper  before  sintering. 

The  method  utilized  to  a  large  extent  in  the  United  States  for  the 
recovery  of  copper  from  calcined  ore  of  low  copper  content  (0.5  to  2^ 
per  cent  Cu)  is  commonly  known  as  the  Henderson  salt  leaching 
process.  This  process  is  ordinarily  conducted  in  several  distinct 
steps,  and,  while  individual  methods  of  carrying  out  these  steps  may 
vary,  the  steps  themselves  are  practically  the  same  in  all  practices. 
These  may  be  characterized  as  follows:  (1)  Preparation  of  the 
charge,  (2)  roasting  with  sodium  chloride,  (3)  leaching  the  calcine^ 
(4)  precipitation  of  the  copper,  and  (5)  disposal  or  treatment  of  the 
leached  calcine. 

FREFABATIOK  OF  THE  CHABGE. 

The  charge  usually  consists  of  cold  pyrite  calcine,  usually  contain- 
ing anywhere  from  2  to  5  per  cent  sulphur;  rock  salt;  and  raw 
crushed  pyrite.    In  some  plants,  however,  no  raw  pyrite  is  used. 

The  method  of  preparing  this  charge  varies  considerably  with 
different  practices.  In  some  plants  the  calcine  and  the  rock  salt  are 
ground  together  in  special  grinders,  such  as  Phillip  MacLaren  miUs 
equipped  with  cast-iron  slotted  grates  or  screens ;  the  ground  product 
is  of  such  fineness  that  more  than  90  per  cent  of  it  will  pass  through 
a  10-mesh  screen.  It  is  inadvisable  to  grind  too  finely,  as  a  certain 
proportion  of  coarse  material  should  be  present  in  order  to  facilitate 
free  percolation  of  the  leaching  water  in  the  subsequent  treatment. 

Other  plants  do  not  grind  the  material  so  finely.  Some  of  the  best 
plants  in  this  country  grind  so  that  all  of  the  material  passes  a 
§-inch  square  mesh  and  only  about  80  per  cent  of  it  passes  through  a 
10-mesh  screen.  Also,  the  practice  of  gi-inding  the  salt  together 
v^ith  the  balance  of  the  charge  is  not  followed  at  all  plants,  and 


194  JiCAirUFACTUBfi  OF  SULPHUBI€  JJJW. 

apparently  is  not  necessaiy,  as  complete  mixing  is  obtained  on  the 
roaster  hearths  later  on. 

The  proportions  of  the  various  materials  in  the  charge  used  also 
varies  greatly  according  to  individual  practice.  S<»ne  plants  do  not 
use  any  raw  pyrite  whatever,  but  a  close  study  of  the  results  obtained 
by  various  plants  would  seem  to  show  that  this  practice  is  not  con- 
ducive to  the  best  result.  If  no  pyrite  is  used  a  much  higher  tem* 
perature  in  the  roaster  is  required,  necessitating  the  use  of  a  large 
amount  of  fuel  and  also  frequently  resottiag,  on  acooont  of  the  high 
temperature,  in  the  formation  of  insoluble  cuprous  chloride.  Judg- 
ing from  results,  the  best  practice  would  seem  to  indicate  the  use  of 
about  2J  per  cent  of  sulphur  for  each  1  per  cent  of  copper  pre<^nt 
in  the  charge. 

The  calcine,  raw  pyrite,  and  rock  salt  are  stored  in  sei)aTate  biBS, 
and  are  discharged  from  the  bottom  of  these  bins  in  carefully  regu- 
lated proportions  onto  separate  belt  conveyors.  These  conveyors 
discharge  onto  a  main  belt,  which  therefore  carries  the  fini^ed 
charge  in  its  correct  proportions.  As  previously  stated,  in  some 
plants  this  whole  mixture  is  ground  and  screened.  In  other  plants 
the  grinding  of  the  materials  is  done  separately  and  the  gionnd  ma- 
terials run  to  the  bins  that  feed  the  *  individual  conveyors.  The 
complete  mixed  charge  is  carried  by  the  main  conveyor  either  direct 
to  the  feed  liopi>ers  above  the  salt  roastei's  or  else  to  a  large  storage 
hopper  which  supplies  the  feed  hoppers. 

BOASTTEETO  WITH  SODIUX  CTTLOTITDB. 

Tliei'e  is  considerable  difference  in  opinion  as  to  what  reactions 
take  place  in  the  Henderson  process.  Some  juithorities  maintain 
that  there  is  a  direct  reaction  between  the  sodium  chloride  and  the 
copper  salts  present  in  the  calcine,  by  which  the  copper  salts  are 
converted  into  soluble  cupric  chloride.  Howe^•er,  the  fact  that  a 
definite  amount  of  sulphur  apparently  must  be  present  for  complete 
reaction  would  seem  to  indicate  that  nascent  hydrochloric  acid  is 
formed  by  the  reaction  of  sulphur  dioxide  upon  the  sodium  chloride, 
and  that  this  acid  then  reacts  with  the  copper  salts,  forming  soluble 
cupric  chloride.  Whatever  the  intermediate  reactions  may  be,  plant 
results  indicate  that  a  large  proportion  of  sulphur  is  needed. 

MUFFLE  SOASTVRS. 

In  tikis  country  the  salt  roasting  is  accompli^ed  in  several  differ- 
ent forms  of  multiple-hearth  roast»*s.  Some  plants  use  muffle  roast- 
ers, such  as  the  Wedge  type.  Muffle  roasters  are  usually  equi{^)ed 
with  two  coal  furnaces,  one  on  each  side  of  the  roaster.  The  hot 
furnace  gases  discharge  into  a  vertical  chamber  extending  the  fail 
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height  of  the  roaster*  The  muffles  are  each  divided  into  two  sections; 
the  hot  gases  from  the  vertical  chamber  enter  all  the  muffles  in  par- 
allel, by  means  of  a  separate  inlet  to  each  muffle.  These  inlets  are 
provided  with  dampers  for  draft  regulation.  The  gases  discharge 
on  the  opposite  side  of  a  loaster  into  a  stack,  also  connected  with  all 
the  muffles  in  paralleL 

The  installation  described  refMS  only  to  half  of  each  floor,  as  thwe 
are  two  muffles  on  each  floor  and  similar  heating  equipment  is  in- 
stalled on  the  other  side  of  the  furnaoe  and  heats  the  other  half  of 
the  mufiled  floors  in  the  same  manner. 

In  order  to  obtain  a  greater  heat  efficiency,  frequently  a  consider- 
able number  of  bricks  are  removed  from  the  lower  floor  of  the  muffles, 
thus  allow^ing  direct  radiation  of  heat  through  the  holes  down  onto 
the  charge  on  the  floor  below.  With  a  muffle  roaster  about  19  feet  in 
inside  diameter,  having  five  hearths  and  a  top  drier  hearth,  and  util- 
izing the  upper  four  hearths  as  heating  hearths  and  the  bottom 
hearth  as  a  cooling  hearth,  the  capacity  obtained  is  generally  about 
75  to  80  tons  of  dry  calcine  per  day,  provided  the  calcine  does  not 
contain  more  than  2  per  cent  copper.  If  the  copper  content  of  the 
calcine  reaches  3  per  cent,  however,  the  capacity  is  reduced  to  about 
^  tons  daily,  as  a  much  longer  roasting  x>eriod  is  necessary  to  conveit 
all  the  copper  into  soluble  form. 

When  these  roasters  are  operated  in  this  way  and  no  raw  pyrite 
is  used  in  the  charge  the  temx)erature  on  the  roaster  hearth  ranges 
from  7.50°  to  1,100°  F.,  and  is  preferably  maintained  around  1,000° 
to  1,050°  F.  If  the  ore  temperature  rises  above  1,100°  F.,  so-called 
ferrites  are  formed  which  are  insoluble  in  water. 

With  ^ich  roasters  operating  on  a  charge  consisting  of  about  85 
per  cent  of  calcine  and  15  per  cent  of  commercial  rock  salt  by  weight, 
and  with  no  raw  pyrite  added,  the  fuel  consumption,  when  coal  is 
used,  is  about  10  per  cent  of  the  weight  of  the  total  charge  put 
through  the  furnace. 

6INCII£-H£ABTH    BOASTER. 

xVnother  type  of  roaster  utilizing  the  same  charge  and  the  same 
temperatures  is  a  large,  single-hearth  roaster  equipped  with  four 
water-cooled  rabble  arms  and  heated  by  direct  firing  with  fuel  oil. 
This  type  of  roaster  consumes  15  to  18  gallons  of  fuel  oil  per  ton  of 
calcine  roasted,  and  considerable  difficulty  is  encountered  from  local 
overheating. 

The  hot  calcine  discharged  from  the  roasters  is  allowed  to  stand  in 
cans  for  a  period  of  time  limited  by  the  number  of  cans  available. 
It  has  been  found  that  permitting  the  hot  calcine  to  stand  in  closed 
cans  causes  the  chloiidizing  to  continue ;  therefore,  if  possible,  this 
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material  is  allowed  to  stand  for  five  hours  or  more  before  being 
dumped  into  the  leaching  vats. 

The  gases  from  this  chloridizing  roast  are  a  mixture  of  combus- 
tion gases,  hydrochloric  acid  gas,  sulphur  dioxide  gas,  and  sulphur 
trioxide.  These  hot  gases  ascend  through  brick  absorption  towers 
countercurrent  to  a  stream  of  water  flowing  down  over  the  grill 
filling.  The  water  is  heated  practically  to  boiling  point,  and  the 
acid  constituents  of  the  gases  are  largely  dissolved  in  the  water, 
with  the  result  that  a  hot  solution  of  very  weak  acid  is  produced. 
This  solution  is  run  to  storage  and  immediately  used  for  leaching 
copper  out  of  the  roasted  calcines;  it  has  an  acidity  of  about  0.3 
per  cent  figured  as  HCl. 

RAMEN-BESKOW   MULTIPLE-HEARTH   ROASTER. 

Another  method  of  chloridizing  used  at  one  plant  in  this  country 
differs  radically  in  the  roasting  equipment,  roaster  charge,  and  the 
way  in  which  the  heat  is  applied  from  the  one  just  described.  This 
method  utilizes  a  chloridizing  roaster  known  as  the  ^'  Ramen-Beskow^ 
roaster,  which  is  about  18  feet  inside  diameter  and  has  five  hearths. 
The  top  hearth  is  provided  with  four  arms  and  the  other  four  hearths 
are  each  provided  with  two  arms.  The  roaster  has  no  steel  shell, 
but  is  a  thick  brick  setting  about  20  feet  square  on  the  outside  and 
circular  on  the  inside,  strongly  reinforced  with  buck  staves.  The 
lower  hearth  is  provided  with  four  flues  built  into  the  four  comers 
of  the  rectangular  brick  setting.  The  top  hearth  of  the  roaster 
is  direct  fired  with  producer  gas  from  a  coal-gas  producer,  and  the 
products  of  combustion  go  to  a  stack ;  the  heated  ore  passes  through 
a  lute  into  the  second  hearth,  the  gases  discharging  throu^  the 
flues  mentioned. 

The  average  charge  fed  to  this  roaster  is  as  follows:  Dried  cal- 
cine, 83  per  cent;  salt,  10  per  cent;  and  pyrite,  7  per  cent.  The 
proportion  of  pyrite  is  varied  somewhat  from  time  to  time,  but  the 
aim  is  to  have  at  all  times  2^  times  the  sulphur  in  the  mix  that  there 
is  copper  in  the  calcine.  The  copper  content  of  the  calcine  varies 
considerably,  but  usually  averages  about  2J  per  cent. 

The  charge  is  lieated  on  the  top  hearth  to  about  1,000°  F.,  so  that 
when  it  discharges  into  the  second  hearth  the  oxidation  of  the  pyrite 
content  has  started  and  chloridizing  begun.  Air  for  oxidation  comes 
in  through  the  bottom  hearth,  countercurrent  to  the  descending 
charge,  and  ascends  over  the  four  lower  hearths.  The  gases  resulting 
from  the  oxidation — SOj,  HCl,  and  some  SO, — pass  out  of  the  sec- 
ond hearth  into  the  flue  in  each  of  the  four  corners  and  are  drawn 
downward  through  these  flues  by  means  of  a  fan  and  pass  through 
three  absorbing  towers  in  series. 
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The  first  absorbing  tower  is  8  feet  in  inside  diameter  by  35  feet 
high.  It  is  filled  with  tile  with  a  little  slag  on  top.  Water  flows 
down  this  tower  countercurrent  to  the  hot  ascending  gases  and 
absorbs  part  of  their  acid  content,  discharging  from  the  base  of  this 
tower  as  a  weak  acid  with  an  acidity  of  2  to  3|  per  cent  figured 
as  HCL  The  gases  then  pass  through  the  other  two  towers  in  series, 
but  these  towers  are  really  scrubbing  towers  and  the  water  from 
them  is  run  to  waste.  The  last  of  these  two  towers  is  packed  with 
coarse  limestone,  which  neutralizes  any  final  acidity  in  the  gases. 

The  average  charge  nm  through  this  roaster  amounts  to  about  45 
tons,  dry  weight,  of  calcine  per  24  hours.  About  3,000  pounds  of 
coal  per  24  hours  is  used  in  the  form  of  producer  gas  to  preheat  the 
charge  on  the  top  floor  of  the  roaster. 

A  concrete  hopper  bin  is  installed  under  the  roaster  into  which 
the  roasted  calcine  is  discharged  and  in  which  it  is  permitted  to 
accumulate  for  about  10  hours,  when  it  is  drawn  off  into  cars  and 
taken  up  an  incline  to  a  trestle,  from  which  it  is  distributed  to  the 
various  leaching  tanks. 

HEBRESHOF  MULTIPLE-HEARTH  ROASTER. 

A  third  method  of  chloridizing,  which  is  used  somewhat  ex- 
tensively in  this  country,  is  probably  the  most  economical  and 
efficient  of  any  of  the  methods  in  current  use. 

The  average  charge  run  to  the  roaster  is  as  follows :  Salt,  7  per 
cent;  raw  pyrite,  3  per  cent;  and  calcine,  90  per  cent. 

The  roasting  equipment  consists  of  Herreshof  roasters,  each 
roaster  being  22  feet  in  outside  diameter  and  having  seven  hearths. 
Those  roasters  are  lined  with  4  inches  of  common  brick  and  9  inches 
of  fire  brick.  The  capacity  of  each  roaster  is  about  50  long  tons  of 
total  charge  per  day.  No  fuel  is  required  and  no  preheating  of  the 
charge.  The  temperatures  of  the  charge  descending  through  the 
roaster  are  about  as  follows :  Temperature  on  the  second  floor,  300^ 
P. ;  on  the  fourth  floor,  750^  F. ;  and  on  the  sixth  floor,  650°  F. 

The  material  tends  to  cake  solidly  on  the  hearths,  and  the  cakes  must 
be  barred  out  occasionally  to  prevent  wearing  off  or  breaking  of  the 
rabble  teeth,  but  otherwise  the  roaster  works  well.  The  roasters  are 
arranged  in  banks  of  three  and  are  housed  in  a  steel  frame  building 
with  steel  floors,  in  which  atnple  room  is  allowed  for  barring  out  the 
roasters  and  taking  care  of  operation  and  repairs. 

The  roasted  material  is  discharged  from  the  roasters  into  small, 
1-ton  hoppers,  from  which  it  is  run  into  cars  operated  by  a  cable  sys- 
tem, this  system  being  in  use  throughout  the  plant.  By  means  of  this 
system  the  cars  are  run  up  on  elevated  tracks  and  dumped  into  the 
leaching  tanks  below. 
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COMPAiaSOX  OF  THE  DIFEEKIXT  JIOASTXRS. 

In  reviewing  the  three  principal  methods  of  salt  roasting,  as  de- 
scribed above,  it  will  be  noticed  that  they  vary  considerably,  espe- 
cially as  regards  the  amount  of  salt  used,  the  amount  of  pyrite  used, 
and  the  fuel  consumption.  From  practical  plant  results,  it  may  be 
stated  that  by  far  the  best  results  are  obtained  where  the  fuel  con- 
sumption is  either  at  a  mininram  or  none  is  used  and  where  the  tem- 
perature on  the  roasting  hearths  is  never  permitted  to  exceed  750°  to 
800°  F.  There  is  a  slightly  added  expense  due  to  the  increased  amount 
of  raw  pyrite  used,  but  this  is  far  more  than  offset  by  the  saving  in 
fuel  and  in  salt.  The  installation  cost  is  somewhat  greater,  owing  to 
the  smaller  capacity  of  the  roasters. 

IiEACHTETG. 

The  hot  product  from  the  chloridizing  roasters,  after  standing  for 
a  certain  time,  as  previously  mentioned,  is  leached  with  water  that 
generally  contains  a  small  proportion  of  acid.  lieaching  is  done  in 
large  vats  or  tanks,  of  which  several  different  types  are  in  use  at 
various  plants;   also  several  different  modifications  are  used. 

A  TTPE  OF  LEACTirsrO  FLAXT. 

fJne  type  of  installation  used  ratlier  extensively,  and  the  details 
of  its  operation  are  as  follows : 

VATS. 

Two  types  of  leaching  vats  are  used.  The  first  and  most  satisfac- 
tory type  consists  of  a  double-walled,  yellow-pine  box  about  11  feet 
square  by  5  feet  d«ep,  inside  dimmdons.  The  outer  box  is  built  of 
8-inch  plain  stock,  and  the  inner  box  is  of  3-inch  stock  with  tongue 
and  groove.  The  two  boxes  are  doweled  together  with  a  space  of 
about  3  inches  between,  which  is  filled  with  concrete,  mixed  in  the 
proportion  of  1  part  of  cement  to  about  4  of  sand.  The  inner 
wooden  box  has  no  wood  bottom ;  its  sides  extend  to  within  4  indies 
of  the  bottom  of  the  outer  box.  Tlie  bottom  is  then  covered  with  7 
inches  of  concrete,  so  the  wooden  sides  of  the  innw  box  extend  about 
8  inches  down  into  the  concrete.  Two  tiw^  of  brick  grillwork  are  laid 
on  top  of  the  concrete.  The  first  tier  is  of  tricks,  set  on  end  And  spaced 
to  carry  a  second  layer  of  brick  laid  flatwise.  Oacks  are  left  be- 
tween the  bricks  in  the  second  layer,  and  these  cracks  are  filled  with 
" salt  hay  "  (dried  salt-marsh  grass),  and  a  thin  layer  of  the  hay  is 
strewed  over  the  bricks.  On  top  of  this  bay  another  layer  of  bricks 
is  laid  flatwise  with  cracks  between,  and  salt  hay  is  placed  in  the  •(tracks 
and  a  little  hay  on  top.    A  little  cold,  wet  calcine  is  thrown  on  tep  of 
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the  top  layer  of  hay  in  order  to  prevent  the  hot  calcine  from  burning 
it:  about  8  tons  of  hot  cidcine  is  then  dumped  into  each  leaching 
box  and  leveled  oS  roughly. 

The  best  outlets  for  the  copper  liquor  are  large  wooden  blocks  of 
yellow  pine  set  into  the  side  of  the  leaching  boxes  at  the  bottom. 
These  blocks  project  through  both  the  outer  and  inner  boxes  and  are 
cemented  into  place  by  the  concrete  filling  between  the  boxes.  A  hole 
is  bored  through  this  block  and  a  taper  wooden  plug  is  used.  This 
tTi>e  of  outlet  is  simple  and  lasts  for  years. 

Another  type  of  leaching  vat  is  constructed  of  reinforced  concrete 
and  is  about  16  feet  square.  The  vat  is  fitted  with  the  same  type  of 
grillwork  as  the  wooden  leaching  boxes.  This  tj^pe,  however,  is  not 
as  satisfactory  as  the  far  cheaper  wooden  vat,  for  two  reasons : 

1.  The  concrete  vats,  although  much  more  expensive  to  construct, 
are  acted  upon  by  the  weak  leaching  acid  and  deteriorate  rapidly. 
The  steel  reinforcing  rods  are  also  attacked  and  tlie  whole  installa- 
tion, as  regards  economy  of  operation,  has  proved  a  disappointment. 

2.  For  some  reason  not  definitely  known,  the  leaching  capacity  of 
the  vats  does  not  increase  in  the  same  ratio  as  tlie  increase  in  size. 

OOPPEB  LEAOHINO  FSOOEDimE. 

The  charge  of  hot  calcine  is  first  leached  with  the  second  leaching 
water  from  a  previous  charge;  this  water,  of  course,  already  con- 
tains some  copper.  The  water  for  the  first  leacliing  is  not  i^ery 
warm,  but  is  soon  heated  by  the  hot  calcine. 

The  first  leaching  is  permitted  to  stand  for  about  five  hours,  when 
a  large  part  of  the  copper  in  tlie  ore  is  in  solution.  The  plug  is 
then  withdrawn  from  the  discharge  hole  of  the  vat,  the  leaching 
water — now  at  its  highest  strength  in  copper — ^is  filtered  off  and  is  run 
through  a  series  of  settling  tanks  in  ord^  to  settle  out  lead  salt% 
etc,  after  which  the  liquor  is  run  through  the  copper  precipitating 
boxes.  The  strong  liquor  emerging  from  the  leaching  vats  will 
average  in  gravity  6°  to  14^  B.,  and  will  contain  0.8  to  1  per  cent 
of  copper. 

After  the  first  leaching  water  has  drained  down  to  the  level  of 
the  top  of  the  calcine  in  the  leaching  vat,  hot  acidulated  water  from 
the  TKmsber-gBS  absorbing  towers  is  run  into  the  vat  at  a  rate  suf- 
ficient to  keep  its  level  just  above  the  calcine  level,  while  tiie  strong 
copper  liqucH^  is  being  discharged  from  the  bottom  of  the  leaching 
vat. 

Tests  are  now  made  from  time  to  time  by  sticking  a  bright  steel 
'*  knife ''  down  into  the  leached  ore.  If  any  soluble  copper  remains, 
the  bright  steel  will  immediately  be  covered  with  a  coating  of  copper. 
Leaching  with  fresh  hot  acidulated  water  is  continued  until  the 
^^  knife  ^  test  shows  no  soluble  copper  remaining. 
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When  the  leaching  liquor  being  discharged  from  the  bottom  of 
the  vat  reaches  a  fairly  low  concentration  in  copper  it  is  turned  to 
storage  and  used  for  the  first  leaching  of  subsequent  batches  of 
fresh  calcine. 

BSTTLnrG  OF  BOLTTTIONB. 

The  strong  liquor  from  the  first  leaching  of  the  ore  is  run  through 
an  extensive  system  of  wooden  settling  tanks,  where  lead  salts  and 
other  impurities  are  precipitated  as  sludge.  These  settling  systems 
are  in  duplicate  and  one  system  is  drained  and  the  sludge  cleaned 
out  while  the  alternate  system  is  being  used. 

ANOTHER  XrPB  OF  LEACHING  EQUIPMENT. 

Another  type  of  copper-leaching  equipment  and  its  method  of 
operation  may  be  described  as  follows : 

The  leaching  tanks  used  are  circular  wooden  tanks  20  to  25  feet 
in  diameter  by  4J  feet  deep.  These  tanks  are  very  heavily  banded, 
the  bands  being  kept  away  from  the  wood  sides  of  the  tanks  them-' 
selves  by  means  of  1-inch  wooden  blocks.  The  tanks  are  lined  with 
a  4|-inch  lining  of  "duro"  brick,  set  in  "duro"  cement.  The  bot- 
tom of  the  tank  is  covered  with  a  layer  of  what  might  be  termed 
an  asphalt  mixture  with  a  cement  layer  on  top,  the  whole  resembling 
bituminous  pavement.  The  object  of  using  the  brick  lining  is  to  pre- 
vent burning  of  the  wooden  walls  by  the  hot  calcine.  The  bitumen 
bottom  seems  to  protect  the  wooden  staves  below  and  to  fill  any 
shrinkage  cracks  caused  by  the  heat  of  the  charge  above. 

The  liquor  outlet  of  these  tanks  consists  of  a  capped  wood  block 
built  into  the  sides  of  the  tanlc  close,  to  the  bottom.  No  grill 
work  of  brick  or  tile  is  placed  in  these  tanks,  but  they  are  filled  to 
a  depth  of  about  six  inches  with  chunks  of  coarse  slag.  On  top 
of  this  is  put  about  four  inches  of  slough  grass  or  excelsior,  and  about 
six  inches  of  calcine  is  left  on  top  of  this  grass  or  excelsior  at  all 
times.  This  type  of  filter  bottom  has  proved  very  satisfactory;  the 
liquor  drawn  off  through  it  is  extremely  clear  and  such  a  bottom 
lasts  a  long  time  without  replacement.  In  this  connection,  however, 
attention  is  called  to  the  fact — ^which  is  brought  out  later — ^that  an 
extremely  large  amount  of  wash  water  is  required  in  order  to  free 
the  calcines  from  the  copper  liquors.  As  this  is  not  the  case  in 
other  plants  where  the  leaching  tanks  are  smaller  and  where  the 
more  porous  and  uniform  filter  bottom  is  installed,  it  is  extremely 
likely  that  uniform  percolation  is  not  attained,  hence  a  much  larger 
amount  of  wash  water,  or  displacement  water,  is  required. 

The  capacity  of  the  20-foot  diameter  tanks  is  about  45  tons  of 
calcine,  and  of  the  25-foot  tanks,  about  60  tons.  Tliis  charge  makes 
a  bed  with  a  total  thickness  of  approximately  3J  feet.    The  total 
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time  of  leaching  for  each  tank  is  24  to  48  hours.  The  first  leaching 
is  with  final  wash  liquor  from  previous  batches  of  ore.  The  liquor 
is  cold  but  is  rapidly  heated  by  the  hot  calcine  to  nearly  boiling 
temperature. 

The  liquor  from  the  first  leaching  usually  averages  3  to  3^  per 
cent  copper,  but  so  much  water  is  required  to  remove  all  the 
soluble  copper  that  the  average  copper  content  of  the  liquors  sent 
to  the  precipitating  tanks  is  not  more  than  1^  per  cent  The  amount 
of  wash  water  varies  greatly.  It  is  probable  that  complete  recovery 
of  the  soluble  copper  with  the  use  of  far  less  wash  liquors  could  be 
accomplished  by  paying  specific  attention  to  three  points: 

1.  The  depth  of  ore  bed  is  too  great  for  maintaining  uniform  con- 
sistence throughout,  and  as  a  result  the  displacement  of  the  heavy 
copper  liquors  downward  by  the  lighter  wash  liquors  will  not  be 
uniform,  but  will  be  governed  largely  by  the  density  of  the  charge 
at  individual  places  in  the  tank.  Almost  identical  conditions  are 
met  with  in  the  displacement  of  the  acid  from  guncotton  after 
nitration;  in  the  Thompson  displacement  system,  it  has  been  defi- 
nitely proven  that  such  displacement  with  a  sharp  break  between 
the  heavier  liquors  below  and  the  light  liquors  above  can  not  be 
maintained  beyond  a  certain  well-defined  depth  of  charge.  The 
same  thing  has  also  been  definitely  proven  in  the  displacement  of 
cyanide  liquors  in  current  Western  practice. 

2.  The  size  of  the  tank  undoubtedly  also  governs  the  uniformity 
of  displacement  over  any  given  cross  section.  This  also  has  been 
demonstrated  in  acid  displacement  from  guncotton,  and  has  like- 
wise been  observed  in  other  plants  utilizing  the  Henderson  process 
for  copper  leaching.  Operators  of  these  plants  have  discovered  that 
with  a  smaller  tank  they  can  accomplish  complete  displacement  of 
the  copper  liquors  with  the  use  of  far  less  wash  water. 

3.  The  manner  of  adding  the  wash  water  has  undoubtedly  a  de- 
cided effect  upon  the  amount  required  for  complete  washing.  If 
the  original  liquors  be  allowed  to  sink  below  the  surface  of  the  ore 
before  the  wash  water  is  applied,  cracks  will  develop  in  the  ore  and 
channeling  will  take  place  with  any  subsequent  wash  water  added. 
When  the  main  liquors  have  reached  practically  the  top  of  the  ore 
the  wash  water  should  be  floated  on  quietly,  and  great  care  should 
be  taken  that  it  does  not  agitate  the  heavy  liquors  below,  nor  stir 
the  ore.  Otherwise  mixing  is  bound  to  occur,  and  the  washing  re- 
solves itself  into  simply  a  dilution  process. 

The  concentrated  copper  solution  is  run  through  large  wooden 
storage  tanks  and  the  weaker  wash  liquors  are  -run  to  other  wooden 
storage  tanks,  and,  as  previously  stated,  are  reused  for  the  first 
leaching  of  new  batches  of  ore. 
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The  tanks  are  allowed  to  drain  until  uo  more  liquor  will  run  off, 
then  the  feached  calcine  is  transferred  from  the  tanks  by  means  of 
a  locomotive  crane  with  a  clam-shell  bucket,  into  gondola  cars  and 
transported  to  a  bin  from  which  it  goes  to  the  sintering  plant. 

A  THIRD  TVrE  OF  LEACULNO  EQUIPMENT, 

Still  another  leaching  outfit,  which  has  giren  good  results,  and 
the  method  of  operating  it  are  as  follows : 

Tlie  leaching  tanks  are  circular,  25  feet  in  diameter  by  5  feet  deep. 
These  tanks  are  arranged  in  two  parallel  rows,  each  tank  being  ele- 
vated about  8  or  10  feet  above  ground  level.  The  tanks  are  not  brick 
lined,  as  the  leaching  water  is  put  in  first  and  the  hot,  roasted  calcine 
dumped  into  the  water,  this  procedure  doing  away  with  any  chance 
of  burning  the  wooden  walls.  The  first  layer  of  the  filter  bottom  is 
2-inch  by  4-inch  grillwork ;  on  top  of  this,  4-inch  by  4-inch  timbers 
are  laid  parallel  to  each  other  and  on  their  comers  and  are  spaced 
about  one- fourth  to  three-eighths  of  an  inch  apart  in  the  clear.  The 
corrugations  formed  by  these  timbers  are  filled  with  coke.  A  layer 
of  anthracite  culm  is  spread  over  the  top  and  shoveled  off  each  timt- 
with  the  leached  calcine.  As  this  culm  can  be  used  for  fuel  in  sinter- 
ing there  is  no  loss  in  this  procedure,  and  a  fresh,  open  filtering  me- 
dium is  obtained  with  each  new  tank  charge  of  calcine  by  this  method 
of  operation.  In  the  bottom  of  each  tank  there  are  four  square  open- 
ings, through  which  the  ore,  after  leaching,  is  shoveled  into  cars  on 
tracks  below.  These  openings  are  closed  by  beveled  wooden  plugs. 
The  four  openings  are  at  the  four  comers  of  a  square  and  are  placed 
symmetrically  in  the  rows  of  tanks  so  that  all  the  openings  come 
directly  over  the  tracks  below.  Two  tracks  run  under  each  tank,  and 
are  equipped  with  the  Hunt  cable  system,  by  means  of  which,  also, 
the  leached  material  is  transported  to  the  sintering  machine  storage. 

The  capacity  of  each  tank  is  125  long  tons  of  material. 

The  material  is  given  three  leachings.  The  first  leaching^  is  with 
the  liquor  from  the  second  leaching  of  the  previous  charge.  This 
Kquor  already  averages  about  1  per  cent  copper,  and  after  the  charge 
is  leached  will  contain  2^  to  3  per  cent  copper,  at  which  strength  it 
is  drawn  off  and  sent  to  the  precipitating  tanks.  The  second  leach- 
ing is  with  liquor  from  the  third  leaching  of  the  previous  charge. 
This  liquor  averages  about  0.2  per  cent  copper  to  start  with,  the  cop- 
per content  being  increased  to  about  1  percent  by  the  second  leaching 
of  the  calcine.  The  charge  is  leached  a  thtrd  time  with  water  which, 
as  stated  above,  analyzes  about  0.2  per  cent  copper  after  tJ^e  third 
leaching  is  finished.  Ample  storage  for  all  these  various  strengtiis 
of  leaching  liquors  is  provided. 
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As  previously  stated,  the  liquor  £or  the  £,f$t  leacliixig  is  drawn  into 
the  leaching  tank  in.  correct  axnonnts  and  the  roasted  calcine  is 
dumped  into  the  liquor^  thus  removing,  the  necessity  for  brick  or 
other  lining  of  the  tanks  to  prevent  injury  from  the  hot  calcine; 
The  charge  fills  the  tanks  to  within  6  or  8  inches  of  the  top.  "  \ 

All  transferring  of  the  leaching  liq^iors  is  performed  by  means  of 
sump  tanks  and  air  lifts. 

GOP£Ea  SBEGIPIXATION. 

The  precipitation  of  the  copper  from  the  solutions  iis  done  en- 
tirely by  means  of  scrap  iix>n.  Electrolytic  precipitation  of  such 
solutions  is  interfered  with  seriously  by  the  presence  of  sodium 
sulphate,  chlorides,  and  other  salts  in  solution  and  is  commercially 
impracticable.  Various  types  of  precipitating  tanlcs  or  vats  are 
used,  according  to  the  individual  ideas  of  different  designers. 

One  type  of  tank  is  constructed  exactly  similar  to  the  double-wall 
concrete-lined  tank,  previously  described  a&  being  used  in  certain 
plants  for  the  leaching  of  the  calcine,  with  the  exception  that  it  has 
no-  brick  griU,  but  a  grill  wwk  «f  wooden  ties  spaced  several  inches 
apart  and  supported  on  two  ties  laid  on  apposite  sidies  of  the  bottom  of 
the-bo:x.  The  scrap  iron  is  placed  on  top  of  this  wooden  grill.'  After 
copper  deposition  has  taken  place  for  some  time  the  scrap  iron  i» 
shaken  by  hand,  which  causes  the  copx)er  cement  to  fall  off  and 
drop  down  between  the  grills  into  the  space  below.  Any  tj'pe  of  old 
iron  is  nsed,  but  old  galvanized  iron  is  preferred,  as  it  is  not  so  badl}- 
rusted..  The  actual  consumption  of  iron  ia  about  HO  pounds  of 
serap  to  100  pounds  of  copper..  The  copper  cement  will  average 
about  80  per  cent  copper. 

Another  type  of  precipitation  apparatus  which  is  widely  used 
is  large  circular  wooden  tanks^  each  tank  being  about  22  feet  in. 
diameter  by  &  feet  deep  and  having  no  grill  work  at  the  bottom. 
These  tanks  are  filled  with  scrap  iron  and  are  then  run  full  of 
concentrated  copper  solution,  from  the  leaching  tanks.  The  solution 
is  a^tated  with  air  from  time  to  time,  also  the  scrap  iron  is  picked 
up  and  shaken  with  the  clamshell  bucket  of  a  locomotive  crane  at. 
frequent  intervals  to  free  the  adhering  copper  cement  from  the  scrap 
iron,.  This  is  done  until,  the  liquor  ia  the  tank  shows  no  more  copper 
content,  then  the  liquor  is  allowed  to  drain  off  through  a  filter 
and  a  fresh  charge  of  liquor  is  added.  The  same  procedure  ia 
followed  with  this  charge  of  liquor  and  each  succeeding  charge  until 
the  depth  of  copper-  cement  in  the  tank  is  about  18  inches.  The 
residual  scrap  iron  is  then,  transferred  by  means  of  the  crane  to 
Ui  adjacent  tank.    The  copper  cement  ia  theUu  dug  out  of  the  tank 
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by  hand  and  is  screened  tbrough  a  heavy  screen  of  about  one-fourth 
inch  mesh.  All  the  fine  copper  cement  that  passes  through  the  screen 
is  then  run  down  into  blister  copper  in  a  small  reverberatory  furnace; 
the  rejects  on  top  of  the  screen  are  put  back  into  another  precipita- 
tion tank,  as  these  rejects  consist  largely  of  iron.  The  copper  con- 
tent of  the  cement  averages  about  85  per  cent,  and  after  treatment  in 
the  reverberatory  furnace  about  98  per  cent. 

Still  a  third  type  of  tank,  which  has  been  successfully  used,  is  a 
-simple  circular  wooden  tank  about  12  feet  6  inches  in  diameter  by 
4^  feet  deep.  No  agitation  is  used  in  these  tanks,  but  the  contents 
are  warmed  at  first  with  steam.  About  10  to  14  hours  are  usually  re- 
quired for  the  complete  precipitation  of  a  tank  full  of  strong  solution. 

The  copper  cement  is  shoveled  out  and  transferred  in  wheelbarrows 
or  buggies  to  screens  where  all  large  particles,  iron  and  steel  scraps, 
etc.,  are  screened  out.  The  screened  cement  will  run  about  70  per 
cent  copper. 

DISPOSAL    OB    TBEATMENT    07    LEACHEI)    CALCIKE. 

With  the  exception  of  a  small  amount  of  extremely  pure  leached 
iron  pyrites,  known  as  '^  blue  billy,"  which  is  used  as  a  pigment  in 
metallic  plants,  all  of  the  material  after  leaching  is  either  nodolized 
or  sintered  and  sold  as  iron  ore  to  blast  furnaces. 

*  NODULIZING  EQUIPMENT  AND  METHOD  OF  OPERATION. 

In  the  nodulizing  of  calcine  an  ordinary  rotary  cement  kiln  is  used, 
generally  about  7  to  9  feet  inside  diameter  and  100  to  125  feet  long. 
This  kiln  is  set  at  the  usual  angle  of  an  ordinary  cement  kiln  and  it 
is  generally  fired  with  powdered  coal ;  the  amount  used  varies  usually 
between  14  and  15  per  cent  of  the  weight  of  the  nodulized  calcine 
output.  The  coal  used  is  special  gas  coal,  which  generally  runs 
about  35  per  cent  volatile  matter,  51  per  cent  fixed  carbon  or  higher, 
and  the  balance  ash. 

Some  plants  experience  much  trouble  with  the  formation  of 
"rings"  in  the  kilns,  whereas  other  plants  operating  on  the  same 
type  of  calcine  have  no  trouble  whatever.  Careful  investigation 
would  seem  to  indicate  that  this  trouble  is  caused  by  running  at  too 
high  a  temperature,  and  apparently  the  margin  of  safety  between 
the  temperature  sufficient  for  correct  nodulizing  and  the  temperature 
at  which  serious  "ring"  formations  will  take  place,  is  very  small. 
A  temperature  in  the  combustion  end  of  the  kiln  of  around  2,000®  F. 
will  result  in  a  good  product  of  nodulized  calcine  and  no  "ring" 
formation,  whereas  a  temperature  of  2,200**  F.  results  in  serious 
"  ring  "  formation,  using  the  same  calcine.  This  definite  temperature 
would  undoubtedly  vary  with  different  grades  of  calcine. 
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.The  hot  nodulized  calcine  discharged  from  the  kiln  is  some- 
times permitted  to  drop  into  a  pit  where  it  is  sprinkled  with  water, 
after  which  it  is  raised  into  storage  bins  by  means  of  chain  and 
bucket  elevators.  A  possibly  better  form  of  disposal,  however,  con- 
sists of  discharging  the  hot  nodulized  calcine  into  a  chute,  which  in 
turn  discharges  into  a  cooling  cylinder.  This  cylinder  is  5  feet 
inside  diameter  and  6Q  feet  long,  and  has  a  steel  shell  lined  with 
flat  segments  of  cast  iron,  which  protects  the  steel  shell  from  wear 
and  can  be  easily  renewed.  The  cylinder  rotates  in  the  same  man- 
ner as  does  the  kiln.  The  incoming  hot  nodulized  calcine  is  partly 
cooled  by  spraying  with  water,  and  the  cooling  is  completed  by 
radiation  through  the  walls  of  the  cylinder  and  by  evaporation  as 
the  material  moves  through  it.  Just  enough  water  is  added  so  that 
it  will  evaporate  completely  before  the  material  is  finally  discharged. 
The  capacity  of  a  nodulizing  kiln  7  feet  inside  diameter  by  100 
feet  long  is  about  150  tons  of  finished  material  a  day,  and  of  oAe 
9  feet  in  diameter  by  125  feet  long,  about  200  tons. 

Some  companies  do  not  screen  the  fines  from  the  nodulized  prod- 
uct, as  no  objection  to  fines  is  raised  by  the  blast  furnaces  that 
utUize  the  product,  whereas  other  companies  do  and  return  the  fines 
for  renodulizing  to  the  upper  end  of  the  kiln. 

SINTERING  EQUIPMENT  AND  METHOD  OF  OPERATION. 

The  sintering  of  leached  calcine  in  order  to  produce  a  material 
suitable  for  use  in  iron  blast  furnaces  is  generally  done  by  means  of 
a  Dwight-Lloyd  type  of  sintering  machine.  These  machines  are 
usually  constructed  much  heavier  than  those  used  for  other  metal- 
lurgical materials.  A  detailed  description  of  their  construction  and 
operation  is  not  necessary  here. 

The  sintered  material  discharged  from  the  machine  is  run  over 
a  grizzly  and  the  fines  are  returned  to  a  hopper  and  fed  onto  the 
sintering-machine  pallets  immediately  in  front  of  the  calcine  charge. 
This  results  in  the  pallet  being  covered  with  a  thin  layer  of  fairly 
coarse  material  which  keeps  the  pallet  from  plugging  and  greatly 
increases  the  efliciency  of  the  machine.  This  layer  agglomerates 
easily  with  the  charge  above  it,  and  does  not  have  to  be  heated  to  as. 
high  a  temperature  as  is  required  for  sintering  the  main  part  of 
the  charge.  Thus  the  pallets  are  protected  from  overheating  to  a 
considerable  extent. 

The  sintered  material  is  usually  discharged,  after  screening,  di- 
rectly into  concrete  or  brick  lined  steel  cars  and  drowned  in  these 
cars  with  an  excess  of  water. 

The  fuel  consumption,  calculated  as  carbon,  usually  is  anywhere 
from  7  to  10  per  cent  of  the  weight  of  the  calcine;  the  fuel  used  is 
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either  finely  crushed  coke  or  aD^tiiracite  coaL  In  aiiiditian,  0^  to  1 
gallon  of  fuel  oil^  or  a  eorrespoiMling  amount  of  gas^  is  generally 
vsed  per  ton  of  sinter  for  ignition  of  the  charge. 

The  weight  of  the  finislied  product  is^  as  a  rule,  approximately 
90  per  cent  of  the  dry  weight  of  the  calcines  treated* 

The  requirements  of  the  product  for  use  in  the  iron  blast  fur- 
nace are  a  minimum  of  fine  material,  absenjce  of  vitrification,  and 
the  existence  of  a  porous  condition  described  as  "cellular,^'  which 
permits  tlie  furnace  gases  to  permeate  throughout  the  material 

Under  normal  1913  price  conditions,  a  complete  Dwight-Lloyd 
plant  of  one  standard  machine  would  cost  about  $20,000  and  a  com- 
plete plant  of  tw^o  standard  machines  about  $30^00.  The  capacity 
of  each  machine  is  about  150  tons  per  day. 

PRESENT  rNSTATLATIOH  COSTS. 

The  actual  cost  of  ereetiiig  a  leackmg  plant  varies  greatly,  depend- 
ing on  plant  design,  climatic  conditieas  at  the  plant  locality,,  sise  of 
pl«nt,  and  other  factors. 

Based  on  construction  costs  a»  of  1917-18,  it  may  be  staged  that  a 
complete  plant,  including  a  sintering'  installation  having  a  daily 
capacity  of  300  to  400  tons^  will  cost  approximately  $8,500  per  ton  of 
calcine  daily  capacity.  This  cost  would  be  divided  approximately  as 
follows : 

Storage,   crushing,   dryltig^  acreei>ln&   mixing,   tracks   and 

txaiuiport  faculties $400 

Rousting 1. 150 

Leacliing -^K) 

Precipitating   (on  basis  of  2i  per  cent  metalHc  copper  In 

calcine) 208 

Sintering 360 

Total 2, 500 

In  a  smaller  plant — ^say  of  50  tons  daily  capacity — the  unit  instal- 
lation cost  is  considerably  greater  and  for  the  same  conditions  as 
above  would  be  about  $3,200  per  ton  of  daily  capacity. 

Tf  a  nodulizing  machine  is  used  instead  of  a  sintering  machine,  the 
cost  of  such  nodulizing  installation  complete  will  be  about  $600  per 
long  ton  of  leached  calcine  in  daily  capacity ;  but  it  should  be  borne 
in  mind  that  a  nodulizing  installation  can  not  be  economically  oper- 
ated on  a  capacity  of  less  than  126  long  tons  of  leached  calcine  a  day. 

Tlie  operating  costs  vary  greatly  according  to  different  methods  of 
operation,  varying  capacities,  local  costs  of  labor,  f uel^  etc. 

In  a  large  plant  having  a  daily  capacity  of  25Q  to  500  short  tons  of 
calcine,,  the  costs  under  oonditiona  as  of  1917-18  are  approximately 
as  follows: 
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Treatment  of  ctilclEke  (not  including  ii€4luUafBg  or  slHterittg)»  $5UX>  to  $8.90 
per  short  ton  of  calcine. 

Sintering,  $1.80  to  $3.60  per  short  ton  of  sintered  material. 
Xodulizing,  $1.40  to  $1.S5  per  short  ton  of  nodnlized  material. 

These  costs  include  all  charges  for  operation  and  repairs,  plant 
amortization,  taxes,  and  all  company  overhead  and  administration 
charges,  also  freight  on  incoming  materials  and  sales  costs. 

USE  OF  HTTEB  CAKE. 

Niter  cake  is  an  impure  actd  sulphate  or  biaulphate  of  soda  carry- 
ing a  variable  excess  of  sodium  stdphate,  or  infrequently,  of  sal- 
phuric  acid  from  "niter  pots"  improperly  charged  or  prematurely 
drawn.  Pure  sodium  bisutphate  (NaHS04)  contains  the  chemical 
equivakikt  of  40.0  per  cent  sulphuric  acid  with  59 A  per  cent  sodium 
sulphate.  Niter  eake  may  oeeasionaUy  have  approximately  the 
same  composition  as  sodium  bisulphate,  but  its  acidity  usually 
ranges  between  28  and  44  per  cent  sulphuric  acid.  In  addition,  the 
cake  contains  small  percentages  of  iron,  aluminum,  and  silica  as 
regular  impurities,  with  arsenic,  sodium  nitrate,  or  nitric  acid  as 
accidental  impurities. 

The  following  is  a  typical  analysis  of  niter  cake : 

Typical  analysis  of  niter  cake. 

Percent 

smca 0.  ?0 

Oxides  of  iron  and  aluminum .45- 

Free  acidity 34.55 

Sodium  nitrate .05 

Sodium  sulphate 64.25 

In  solution,  niter  cake  breaks  up  into  sodium  sulphate  and  free 
sulphuric  acid  entirely  available  as  such.  Thus,  1  pound  of  niter 
cake  with  a  free  acidity  of  34.56  per  cent  is  equivalent  to  0.44  j)oimd 
of  60*^  B.  sulphuric  acid. 

Niter  cake  is  very  deliquescent  and  if  left  in  the  open  is  gradually 
washed  away  and  is  wasted.  The  shipping  of  niter  cake  is  rather 
a  difficult  problem,  as  the  acid  in  the  material  corrodes  bolts,  nuts, 
and  rods  in  the  car  bottoms,  and  the  drip  from  the  deliquescent  cake 
attacks  the  springs  and  trucks. 

The  following  is  a  list  of  manufacturing  processes  in  which  niter 
cake  is  being  used  or  has  been  used  successfully :  Pickling  iron  or  steel 
for  galvanizing  and  tin  plating,  manufacture  of  hydrochloric  acid, 
recovery  of  grease  from  wool  suds  and  sewage,  recovery  of  glycerin 
from  soap  13'es,  precipitation  of  synthetic  phenol,  manufacture  of 
epsom  salts,  regeneration  of  rubber,  scouring  in  the  process  of  calico 
bleaching,  manufacture  of  carbon  dioxide  for  mineral  waters,  and 
manufacture  of  glue  and  manure  from  leather  scrap. 
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Experiment  has  shown  that  it  is  practicable  to  manufacture  both 
superphosphate  and  sulphate  of  ammonia  with  niter  cake,  which 
use  may  greatly  extend  the  consumption  of  niter  cake  in  this  coun- 
try. At  the  present  time  the  principal  uses  for  niter  cake  are  in  the 
manufacture  of  hydrochloric  acid  and  in  pickling  iron  and  steel. 

Cleaning  iron  and  steel  with  niter  cake  does  not  differ  essentially 
from  pickling  with  acid,  but  it  introduces  certain  necessary  manipula- 
tions due  to  the  presence  of  sodium  sulphate  in  large  proportions  as 
a  diluent.  Also,  as  a  result  of  the  inhibiting  action  of  the  sodium, 
sulphate,  it  is  necessary  to  allow  a  longer  period  to  get  the  same 
results  as  when  using  acid.  The  usual  procedure  is  to  use  part 
niter  cake  and  part  acid. 

The  manufacture  of  hydrochloric  acid  for  metallurgical  purposes 
is  usually  carried  out  on  hearths  on  which  sodium  chloride  mixed 
with  ground  niter  cake  is  roasted  under  conditions  that  yield  hydr< 
chloric  acid  and  neutral  sodium  sulphate. 
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